
Town of Kittery 
Planning Board Meeting 

April 12, 2018 
 

459 U.S. Route One – Mixed-use development – Site and Subdivision Preliminary Plan Review 
Hold a public hearing, approve or deny application. Owner, DSS Land Holdings, LLC, and applicant, 
Michael Brigham of Landmark Hill, LLC, requests consideration of a mixed-use development consisting 
of 26 elderly housing units (reduced from 28), two buildings with retail/commercial units and 16 
apartments (reduced from 22 apartments) and one additional commercial/clubhouse building. The six 
mixed-use commercial/retail/residential buildings shown on previous plans were removed. All are located 
at 459 U.S. Route 1 (Tax Map 60 Lot 24) in the Mixed Use (MU), Rural-Residential (R-RL) and 
Shoreland Overlay Zone. (OZ-SL) Agent is Ken Wood, Attar Engineering.  
 
 
PROJECT TRACKING 

REQ’D ACTION COMMENTS STATUS 

YES Sketch Plan Scheduled for September 14, 2017, approved on October 12, 2017 APPROVED 
NO Site Visit Held April 3, 2018 at 11:00 am HELD 

YES Preliminary Plan Review 
Completeness/Acceptance February 8, 2018 APPROVED 

YES Public Hearing Scheduled for April 12, 2018 PENDING 

YES Preliminary Plan Approval Possible for April 12, 2018 PENDING 

YES Final Plan Review and 
Decision TBD TBD 

Applicant:  Prior to the signing of the approved Plan any Conditions of Approval related to the Findings of Fact along with waivers and 
variances (by the BOA) must be placed on the Final Plan and, when applicable, recorded at the York County Registry of Deeds.  PLACE 
THE MAP AND LOT NUMBER IN 1/4” HIGH LETTERS AT LOWER RIGHT BORDER OF ALL PLAN SHEETS.   As per Section 
16.4.4.13 - Grading/Construction Final Plan Required. - Grading or construction of roads, grading of land or lots, or construction of buildings is 
prohibited until the original copy of the approved final plan endorsed has been duly recorded in the York County registry of deeds when 
applicable.  

 
Background 
This is a preliminary plan review for a proposed mixed-use development located at 459 State Route 1 in 
the Mixed Use (MU) Zone, previously approved as the Sowerby mixed use in 2008. Since then the six 
residential lots have been conveyed and developed with single-family homes. As part of this 
development, a sewer force main has been installed connecting the lots to public sewer in Route 1 via an 
easement that burdens this property. There are also wetlands on the property. 
 
The applicant is proposing 26 elderly single-family housing units, two buildings with first-floor 
office/retail and 16 second-floor apartment residential uses and one building split between commercial 
use and a club house. Office and/or retail on first floors and residential uses on the upper floors of a 
mixed-use building, the proposed elderly housing as well as single retail uses of less than 50,000 square 
feet are all permitted in the Mixed Use (MU) Zone. The elderly housing is a Special Exception Use. 
 
The Board approved the sketch plan on October 12, 2017 and reviewed the preliminary plan for 
completeness on January 11, 2018. The Board found the application complete on February 8, 2018. On 
March 22, 2018 the Board set a date for a site walk (an earlier site walk had to be postponed) and the 
public hearing. A site walk was held on April 3, 2018.  Comments on the revised preliminary plan and 
submission are below. 

ITEM 1 
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Staff Review 
February 8, 2018 meeting: the Applicant included narrative describing how the elderly single-family 
housing special exception use meets the requirements of 16.3.2.13.G as requested by the Board. At this 
meeting the Board discussed moving two of the stormwater ponds out of the 100-foot setback and wanted 
to see the net residential calculations include travel ways and parking areas. The Board found the 
application complete at this meeting. 
 
March 22, 2018 meeting: the Applicant’s agent briefed the Board on the plan revisions the Board could 
expect to see on the plans submitted for this meeting. These revisions are primarily the result of the net 
residential acreage calculations including travel ways and parking areas being applied. 
 
Special Considerations: The applicant is requesting that the Board consider granting a 50-foot extension 
of the MU Zone which would allow the entire parcel to be considered under the MU Zone. The applicant 
addressed the 7 conditions found in 16.7.2.5 that the Board must consider in order to grant this request in 
the original submission letter. The Board also has the option of requesting additional information or a 
study from the applicant when considering this request. Staff recommends that the Board request a no-cut 
buffer around the wetlands of special significance. 
 
CMA Review: CMA’s review is included in the packet. 
 
Review Considerations  

1. The proposed development consists of two primary types of buildings: two mixed-use buildings 
with first floor commercial space and parking and 16 dwelling unit apartments on the upper floors 
and the 26 single-family elderly housing units along a new street. Maintenance of the stormwater 
management systems must be assignable to an entity or an owner. It appears that two associations 
will be created: a condominium association and a development association. 

2. The net residential calculations shown in General Note 6 on Sheet 1 now subtract the amount of 
travel way and parking proposed and the sewer easement per 16.7.8.2.  

a. Plan Sheet 1.1’s final net residential density statement appears incorrect. Assuming the 
net residential area is correct after subtracting the wetlands, hydric soils, travel ways, 
sewer easement and parking, the Net Residential Density statement should read: 

437,714.7 – (26 x 10,000) – (16 x 10,000) = 420,000 as the 26 elderly single-
family homes each require 10,000 sf of land area as do each of the 16 apartments. 

3. From previous staff notes: the preliminary plan design should, as it continues to integrate the 
elderly housing within the mixed-use development, provide for opportunities for common space to 
congregate and enjoy some outdoor space adjacent to some staple facilities that may cater to the 
over 55 community as well as to the other residents on site. 
In this preliminary plan submission, the applicant has provided a building with a first-floor club 
house, while the second floor will be commercial. There are trails shown in the open space and a 
passive recreation area which includes part of the sewer easement. See Plan Sheet 1.2.  

a. One part of the trail is shown moving off the subject property to the north onto another 
parcel. Is this an existing trail? 

The Applicant submitted a narrative for the February 11, 2018 meeting as requested by the Board 
to demonstrate how the proposed elderly single-family housing meets 16.3.2.13.G.  

4. Wetlands on-site to the north and east are associated with an existing natural pond to the north 
which qualifies them per Article 16.9.3.1.B as being wetlands of special significance (WoSS). 
The site is also within the MS-4 area. Kittery’s wetland regulations are stricter than the State’s. 
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The stormwater ponds associated with the WoSS have been moved outside the 100-foot buffer for 
the most part (see a. below). The remaining stormwater ponds are located at least 25 feet from the 
wetlands to the west which are not WoSS. Their locations have been reviewed by DEP although a 
permit may not have been issued yet. Staff has spoken with the DEP staff person who is doing the 
permitting for this project and is satisfied with the stormwater ponds’ location. 

a. Some grading of stormwater pond #40 and #10 will be within the 100-foot setback for the 
WoSS. Is the long “tail” of pond #40 only grading? Similarly pond #20 has a long narrow 
“tail”. 

b. A portion of the parking area for the commercial/clubhouse building labeled C1 is within 
the 100-foot setback for the WoSS. Can this parking area be redesigned to stay within the 
setbacks or could one of the other parking areas add one or two spaces so that this 
parking area could be downsized to stay within the WoSS setbacks? See Note 10 also. 

5. As proposed, the elderly single-family units are 3 BR 2,800 sf. The apartments are 2 BR with a 
single 3 BR unit on the top floor of each building. There is 4,000 sf of commercial space in each 
of the two buildings labeled A1 and A2. The C1 building has 2,000 sf of commercial space on the 
second floor with a 2,000 sf clubhouse on the first floor. 

6. The example rendering of the proposed mixed-use buildings seem to show residential-only 
buildings. 

7. All buildings will be sprinkled.  
8. From previous plan notes: A minimum of one street tree must be planted for each 25 feet of street 

frontage and 10 shrubs or flowering perennials per 40 feet of street frontage. Staff estimates the 
parcel has over 1,500 feet of frontage, therefore 60 street trees and 375 shrubs/flowering 
perennials are required.  

 
A landscaping plan was submitted – the required 30 foot planter strip along Route 1 includes 476 
plants: 66 sugar maple and red oak trees and 410 shrubs, the species of which are not named. 
Note 10 on Plan Sheet 1.1 gives spacing details which meet requirements. There are also red oaks 
and a few green ash trees scattered throughout the development, including along parking area 
edges and white pines along the wetland edges. This planter strip will also serve to screen the 
parking lot. The large parking area has 6 London plane trees in a landscaped strip that divides the 
parking lot and three more trees (one has a symbol for London plane but it is labeled as a red 
oak.) along the western side. The other parking lots have trees scattered along the edges. Section 
16.8.9.4.G requires 1 tree per eight parking spaces – all parking areas meet the requirements. 

 
9. A traffic impact report was submitted for the February 8th meeting. The traffic impact analysis 

submitted gave additional information including average daily traffic for the various uses. Traffic 
patterns are indicated on the plans and show two-way traffic through the property. Plan Sheet 1.4 
shows that the ingress/egress shared with the medical office next door whose existing driveway 
will be abandoned will have a left turning lane for exiting onto Route 1. The updated traffic 
impact analysis also cited the south-bound left turn lane added to Route 1 for turning onto Lewis 
Road. No north-bound left turn lane was added although it was a part of the former Sowerby 
project’s permitting in 2008 by ME DOT. Route 1 north-bound appears to have space for a left 
turn lane that is currently yellow striped (probably because the 2008 project was never built). The 
Sowerby project as approved included a hotel, convenience store, restaurants and commercial 
space.  

a. Lewis Road is directly opposite the proposed main entrance to the Homestead 
development. Will this affect traffic flow? 
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b. Has the ME DOT entrance permitting process begun? If so, what comments has DOT 
made so far? What is the process to create that the north-bound left turn lane? 

10. As shown on the plans, there are 137 parking spaces. Parking requirements are broken down as 
follows on Plan Sheet 1.1: 

Elderly housing = 1.5 spaces/unit for 26 units = 39 (driveways) 
Apartments = 2 spaces/unit for 16 units = 32 
Retail (A1/A2) = 8,000 sf divided by 175 sf/parking space = 46 
Retail (C1) = 2,000 sf divided by 175 sf/space = 12 
Office (C1) = 2,000 sf divided by 250 sf/unit = 8 
 
a. The elderly single-family housing as proposed appear to be larger than 2 bedrooms (at 

2,800 sf and 3 BR) which would require 2 parking spaces per dwelling unit. Staff 
(including the CEO) believes that the elderly housing single-family residential units may 
count a single-car garage and a driveway of sufficient length to accommodate a parked 
car without blocking sidewalks or extending beyond the curb where no sidewalks exist 
for the two parking spaces. Will parking be allowed on the street? 

b. The clubhouse is shown with the 8 parking spaces required per Offices, professional and 
public buildings, but two more spaces are also required because 16.8.9.4.D  Off-Street 
Parking Standards states that “two parking spaces for each office unit plus 1 space for 
each 250 feet of gross floor area”. 

c. Staff has provided a sample parking program below: 
Elderly housing = 1 single-car garage + driveway/unit for 26 units = 52 spaces 
Apartments = 2 spaces/unit for 16 units = 32 spaces 
Retail (A1/A2) = 8,000 sf divided by 175 sf/space = 46 parking spaces 
Retail (C2) = 2,000 sf divided by 175 sf/space = 12 spaces  
Office/Public building (C1) = 2,000 sf divided 250/unit + 2 spaces = 10 spaces 
This totals 100 parking spaces that would need to be provided. The single-family units 
would be providing parking through garages and driveways. The submission is short the 
two spaces mentioned earlier for an office/professional/public building. 

d. Because the clubhouse is located on-site for use by the residents on-site, the Applicant 
may request parking relief and/or a joint use parking plan. Use of the clubhouse would 
likely often occur during off-hours for the commercial uses. A parking waiver may be 
granted by the Planning Board (rather than the Board of Appeals) in this case because the 
clubhouse use is not listed in the parking table per 16.8.9.4.C. The “public building” use 
is the closest thing to a clubhouse. A joint use parking plan would need to be reviewed 
and approved by the Board of Appeals because it would involve the commercial uses 
which are listed specifically in the parking table. 

11. Snow storage is shown – all four proposed locations are located at an acceptable distance from 
stormwater ponds and wetlands although Staff would prefer the snow dump near the passive 
recreation area be located on the other side of the street. 

12. Open space requirements appear to be met per 16.3.2.13.D as is the 10% minimum use 
requirement per 16.3.2.13.D.4. 
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13. The plan sheets show the Map and Lot as Map 24, Lot 60 when it is Map 60 Lot 24. Also Sheet 
1.1 shows a discrepancy in the scale in the title block and the scale on the plan itself. 

14. On Plan Sheet 2.1 and perhaps others, an arrow labeled “retaining wall” does not seem to point to 
anything. Is there a wall proposed?  

15. The Applicant states that the road will remain private – a note should be added to Plan Sheet 1.1 
indicating that the roads will remain private and the Town has no responsibility for maintenance 
or repair of the roads, snow plowing or stormwater system maintenance. 

16. It came to Staff’s attention that a conservation area was created for protection of wetlands and the 
pond when the original 2008 Sowerby application was approved. This conservation area is noted 
in deeds for the Lots 2, 3 and 6 (abutting parcels to the northeast which were part of that original 
approval). Similarly, there should be a conservation area created 100 feet from the pond on the 
Homestead parcel. The conservation area will need to be shown on the plans, noted in the 
homeowner’s association document and marked appropriately on the ground after final approval. 
This area is not proposed for development by the Applicant so is mostly a matter of 
documentation. 

 
Recommendation 
This step of preliminary plan review which includes the public hearing, provides the Board an opportunity 
to hear any comments from the public and to discuss the content of the plans, submission materials, staff 
comments and CMA’s review.  
 

1. Based on Title 16 and as shown in the review notes, the plan as submitted meets the necessary 
requirements except for two minor items: 

a. parking requirements for 100 parking spaces when 98 are shown which could be waived 
b. the parking area encroaching on the 100-foot WoSS setback should be moved outside the 

setback – this could be accomplished by seeking parking relief and/or by design changes. 
 
The Board may wish to give the Applicant additional time to address CMA’s comments and the parking 
issues (suggested motion below). Staff recommends that the Board give the Applicant 90 days as allowed 
per 16.10.5.4. Planning Board Review Schedule.  
 
Move to continue the preliminary site and subdivision plan application dated March 28, 2018 from 
applicant, Michael Brigham of Landmark Hill, LLC, for 459 U.S. Route 1 (Tax Map 60 Lot 24) in the 
Mixed Use Zone not to exceed 90 days. 
 
If the Board decides additional time is not needed, the Board will want to vote on whether or not to 
approve the preliminary plan, likely with conditions based on CMA’s review and staff’s 
recommendations. That motion is below. 
 
Move to approve the preliminary site and subdivision plan application dated March 28, 2018 from 
applicant, Michael Brigham of Landmark Hill, LLC, for 459 U.S. Route 1 (Tax Map 60 Lot 24) in the 
Mixed Use Zone with these conditions [state the conditions]. 
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April 5, 2018 
 
Kathy Connor, Town Planner 
Town of Kittery 
P.O. Box 808 
Kittery, Maine 03904 
 
RE: Town of Kittery, Planning Board Services 
 Site Plan Review Application-The Homestead 459 U.S. Route 1 (Tax Map 60, Lot 24)  
 CMA #591.115 
 
Dear Ms. Connor: 
 
CMA Engineers received the following information for Assignment #115, review of the site plan 
application for property at 459 U.S. Route 1: 

 
1) “The Homestead Subdivision, U.S. Route 1 Kittery, Maine”, prepared for Landmark 

Hill, LLC, 79 Congress Street Portsmouth, NH by Attar Engineering, Inc., 1284 State 
Road, Eliot, Berwick, ME 03903 dated January18, 2018 and revised March 27, 2018. 

2) “459 U.S. Route 1-Kittery, Preliminary Plan Application” by Attar Engineering, Inc., 
1284 State Road, Eliot, Berwick, ME 03903 dated December 18, 2017 and revised 
January 17, 2018.  

3)  “The Homestead- Mixed Use Development, U.S. Route 1, Kittery, Maine, Stormwater 
Management Plan” Landmark Hill Square Subdivision Additions to Multi-Use 
Buildings 518 U.S. Route 1 Kittery, Maine”, by Attar Engineering, Inc., 1284 State 
Road, Eliot, Berwick, ME 03903 dated March 28, 2018. 

4) “Addendum to Traffic Assessment Report, The Homestead-459 U.S. Route 1, Kittery, 
Maine”, by Attar Engineering, Inc., 1284 State Road, Eliot, Berwick, ME 03903 dated 
January 16, 2018.  

 
We have reviewed the information submitted for conformance with the Kittery Land Use and 
Development Code Zoning Ordinance and general engineering practices and offer the comments 
below that correspond directly to the Town’s Ordinances. The project is in the Mixed Use, 
Residential-Rural and Shoreland Overlay Zone districts. 
 
16.3.2.1 Residential-Rural (R-RL) 
Several proposed uses (retail, office) are neither permitted or special exception uses in the R-RL 
zone, however no development is proposed in this portion of the site. 
 
16.3.2.13 Mixed Use (MU) 
B&C.  All proposed uses are permitted or special exception uses.  

CMA ENGINEERS, INC. 
CIVIL|ENVIRONMENTAL|STRUCTURAL  

 

35 Bow Street 

Portsmouth, New Hampshire    

 03801‐3819 
 

P: 603|431|6196 

www.cmaengineers.com 
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D.2. In note 4 on Sheet 1.1, the applicant should list the provided setbacks, frontage and 
lot size in addition to the required zoning information. However, it appears that the 
applicant has met all minimum dimensional standards. 

 
D.7.a.ii. It appears that the applicant has met the required number of streetside trees, but the 

Board should review if clustering them so tightly together meets the intent of the 
Ordinance and will permit the trees to grow to maturity.  

 
16.3.2.17 Shoreland Overlay Zone (OZ-SL) 
There is no proposed development within the overlay. 
 
We note that the applicant has requested a 50’ Mixed Use zone boundary extension under 16.7.2.5. 
It appears that the applicant’s justification is approvable if the board desires. We note that we are 
unsure why the zone boundary extension is requested. 
 
16.7 General Development Requirements 
Article II. Conformity 
16.7.2.5  The applicant has requested a 50’ Mixed Use zone boundary extension. It appears 

that this request is supportable. We are not sure of the motivation for the extension. 
 
Article VIII. Net Residential Acreage 
16.7.8.2  It is not clear where the reduction from 10,000 sf to 7,500 sf minimum land area per 

dwelling unit for the 16 apartment units is derived. We note that if the 10,000 sf is 
used there is still enough net residential acreage to support all the proposed units. 

 
16.8 Design and Performance Standards-Built Environment 
Article IV. Streets and Pedestrian Ways/Sidewalks Site Design Standards 
16.8.4.2.F. There are two proposed entrances within 1000’ of each other. The applicant should 

apply for a waiver.  
16.8.4.3.   The Traffic Report and Addendum do not directly address traffic counts 

within the development (traffic entering and exiting U.S. Route 1 is evaluated). The 
streets have been designed mostly to Minor Street standards with smaller shoulders 
(no paved shoulders provided but wider gravel shoulders than required). The 
applicant should justify the roadway design and apply for a waiver from street 
design standards if necessary. 

16.8.4.4.   The Traffic report and Addendum do not directly address traffic counts 
within the development (traffic entering and exiting U.S. Route 1 is evaluated). The 
streets have been designed mostly to Minor Street standards with smaller shoulders 
(no paved shoulders provided but wider gravel shoulders than required). The 
applicant should justify the roadway design and apply for a waiver from street 
design standards if necessary. 

    
   The applicant should include the width of the right-of-way on the roadway detail. 
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Article VI.: Water Supply 
16.8.6.1 The applicant should show the existing water main location in U.S. Route 1 and 

provide information on main material and size.   
 Proposed water service locations and curb stops should be shown on the plans. 
 Show how the existing relocated hydrant will tie in to the existing or proposed water 

main. Is this the only hydrant for the site? 
 Water service detail calls out the main as PVC not ductile iron. 
 
Article VII.: Sewage Disposal 
16.8.7.1 The proposed sewer main size and material should be labelled on the plan and details 

should be provided. 
 Proposed sewer service and cleanout locations should be shown on the plan. 
 The proposed location of the sewer main and manholes is not clear-some manholes 

are in the sidewalk, in driveways, in the grass and potentially outside of the right-of-
way. The applicant should justify the location of the main and manholes. 

 The pipe lengths and slopes should be included on the roadway profile. 
 
Article VIII. Surface Drainage 
The proposed stormwater management system limits post development flows to levels lower than 
pre-development flows and is appropriate for this site, however we have the following minor 
comments: 

 
 Pipe sizes should be included on the drainage structure schedule. 

 
 The detail for Underdrained Soil Filter Pond 40P shows an incorrect invert out (50.03’). 

 
16.8.8.2.D.  The O&M manual should conform with the provisions of the post construction 

stormwater management plan. 
 

Article IX: Parking. Loading and Traffic 
16.8.9.1.E. Traffic flow in parking areas needs to be marked with signs and/or surface 

directions. 
16.8.9.4.B. Parking space and aisle dimensions should be indicated on the plans. 
16.9.4.D. The 560-sf commercial/office areas on the first floor of the single-family homes do 

not appear to be included in the parking calculations. 
16.8.9.4.D.I.1 The applicant should show dimensions of the accessible parking spaces on the plans.  
16.8.9.4.D.I.3 It is not clear that there is an accessible route to connect to the clubhouse. 
16.8.9.4.G. The applicant should show that the required number of parking landscaping trees 

have been provided. 
 
Article X. Signs 
 The Applicant should submit details of proposed signs for CEO approval. 
 
Article XXIV. Exterior Lighting 

The Applicant should provide lighting details (mounting height, uniformity ratios, etc.) to 
demonstrate conformance with the Ordinance. 
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General Comments 

1. The applicant should provide an existing conditions plan. 
2. There are discrepancies in supporting documentation about the number of units proposed. 
3. There are leaders on Sheet 2.1 that do not point to anything and do not seem to apply (12” 

HDPE, retaining wall, 50’ wetland setback). 
4. There doesn’t appear to be access to the dumpster pad. 
5. Who is the dumpster intended for? 
6. There are items in the legend that are not on the plans (retaining wall, etc.) 
7. Where is the location of the timber guardrail? 
8. The plans should clearly show which units have 560 sf of commercial/office space. 
 

Should you have any questions, please do not hesitate to call. 
 
Very truly yours, 
CMA ENGINEERS, INC. 
 
 
 
Jodie Bray Strickland, P.E.       
Project Engineer       
 
 



 

 
Kathy Connor         March 28, 2018 
Contract Planner       Project No.: C052-18 
Town of Kittery        
P.O. Box 808 
Kittery, Maine 03904 
 
Re: 459 US Route 1 - Kittery 
       Revisions 
 
Dear Ms. Connor: 
 
On behalf of Michael Brigham, President of Landmark Hill, LLC, I have enclosed a 
revised Site Plan, Grading Plan, Stormwater Plan and Pond Plans for your review and 
consideration.  The site is located on 459 US Route 1 in the Mixed Use District and is 
described by the Town of Kittery Assessor’s Map 60 as Lot 24.  The parcel contains 20 
+/- acres and is located in the Mixed-Use (MU) District. The plan-set is attached.   
 
Please contact me for any additional information or clarifications required. 
 
Sincerely, 
 

 
 
Kenneth A. Wood, P.E. 
President  
 
cc: Landmark Hill, LLC 
 
C052-18 Kittery Site App Cover & Summary.doc 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

  

 



 

 
THE HOMESTEAD – MIXED USE DEVELOPMENT 

U.S. ROUTE 1, KITTERY, MAINE 
STORMWATER MANAGEMENT STUDY 

 
Project No.: C052-18       March 28, 2018 
                                
 Scope 
This stormwater management plan has been prepared for The Homestead, a proposed 
mixed-use development, located on U.S. Route 1, Kittery, Maine.  The entire parcel contains 
approximately 20 acres; the development will include residential units (elderly and market 
rate units), retail and office space.  The project requires a Site Location of Development 
permit amendment from the Maine Department of Environmental Protection (MDEP) and 
must meet the Stormwater Management requirements for the Town of Kittery.  The project 
will create approximately 9.8 acres of developed area and approximately 3.7 acres of 
impervious area.   
 
 Site and Watershed Description 
The project site is located in the Libby Brook and Johnson Brook watershed.  Libby Brook is 
tributary to York River and ultimately, the Atlantic Ocean.  Johnson Brook is tributary to Dolly 
Gordon Brook, York River and ultimately, the Atlantic Ocean.  The York River and portions of 
Libby Brook and Dolly Gordon Brook are tidal.  A 7½ minute series U.S.G.S. map of the 
project area is attached. 
 
The existing site is developed with a 14,000 S.F. structure (abandoned nursing home) and 
associated driveways and parking.  The remainder of the lot contains woodlands and 
wetlands.   
 
As mentioned above, the site is located in the watershed of Libby Brook and Johnson Brook; 
approximately 75% of the site drains toward Libby Brook, which is located on the northwest 
side of Interstate Route 95.  Johnson Brook is located on the southeast side of U.S. Route 1.  
On site runoff sheet flows across upland areas and several wooded wetlands prior to 
discharge toward the brooks.  The northwest portion of the site contains a small pond with 
associated wetlands.  The topography of the site is gently rolling with several steeper slopes.  
The majority of grades on-site are from near level to 8%; some areas contain slopes ranging 
to 15%.  A small portion of this site is subject to flooding, see the Site Plan for the 100 year 
flood zone as determined by the Federal Emergency Management Agency (FEMA).  No 
development is proposed within the 100 year flood zone. 
 
 Soils/Hydrologic Soil Groups           
Soil types and their respective Hydrologic Soil Groups (HSG) were determined from a Class 
A High Intensity Soil Survey (HISS) prepared by Michael Cuomo, CSS, SE for this 
development.  On site soil types consist of Biddeford Mucky Peat (Bm), Biddeford-Scantic 
(Bs), Dixfield (Dx), Elmwood (Em), Scantic (Sc), Lyman-Turbridge (LT), Swanton (Sw) and 
Westbury (Ws) soils.  The Scantic, Biddeford, and Biddeford - Scantic soils are hydric, or 
wetland soils.  Hydrologic Soil Groups (HSG’s) range from “C” to “D” for these soil types.  
Off-site soil types and their HSG’s were determined from the Soil Survey of York County, 
Maine. 
 
 
 

 



 

 
 
 Methodology 
The stormwater quantity analysis will be conducted using the HydroCAD Stormwater 
Modeling System by Applied Microcomputer Systems.  The analysis determines the “Existing 
Condition” and “Developed Condition” stormwater flows.  Both cases are analyzed for the 2, 
10 and 25-year, 24-hour frequency storm events.  The Existing Condition analyzes the site 
as it currently exists and the Developed Condition models the site with the proposed 
improvements described above. 
 
 Water Quantity Analysis  
Existing Condition 
The site was divided into four subcatchments (SC) for the Existing Condition analysis.  SC 1 
is tributary to a wetland and property line at the west side of the site (Analysis Point 1).  SC’s 
2 and 4 are tributary to a wetland and existing pond at the north part of the site (Analysis 
Point 2).  SC 4 includes off-site areas that were part of a 2008 subdivision which created 
residential lots along Adams Road.  This area is assumed to be undeveloped for the Existing 
Condition analysis.  SC 3 is tributary to a wetland on the southeast part of the site, adjacent 
to Route 1 (Analysis Point 3).   
 
AP’s 1 and 2 are tributary to Libby Brook.   
 
The AP’s were selected to provide convenient points to compare Existing Condition flows to 
Developed Condition flows.   
 
Developed Condition 
The Developed Condition analysis consists of 20 subcatchments.  Other features such as 
ponds and reaches were added to account for on-site routing and detention of stormwater.  
Five underdrained soil filter ponds (USF’s) are proposed to provide both stormwater 
detention and treatment.  Calculations are provided to show the required Channel Protection 
Volume (CPV) and area for each USF.  All Developed Condition flows were routed to the 
Analysis Points described above.   
 
Changes in Stormwater Flows 
Tables showing Existing Condition peak flows, Developed Condition peak flows and the 
change in peak flow from Existing Condition to Developed Condition are presented on a 
separate page. 
 
The analysis indicates decreases in peak flow at AP’s 1 and 2 for all storm events, thus no 
adverse effects on downstream properties or drainage structures are anticipated.  
 
Runoff from the USF ponds will be routed through outlet structures, pipes and level 
spreaders prior to discharge to undisturbed, on-site areas. 
 
 Water Quality 
In accordance with the MDEP Chapter 500 General Standards, runoff from developed areas 
on the site will receive treatment in USF ponds prior to being discharged into on-site 
wetlands.  Approximately 95.7% of the impervious area and 98.4% of the developed area will 
be treated, exceeding the MDEP General Standards requirements of 95% and 80%, 
respectively.  Treatment calculations and USF sizing calculations are included in this report. 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

5.114 70 Woods, Good, HSG C  (1S, 2S, 4S)
1.485 71 Meadow, non-grazed, HSG C  (4S)
7.961 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S)
0.454 77 Woods, Good, HSG D  (1S, 4S)
0.351 78 Meadow, non-grazed, HSG D  (4S)
1.859 98 Paved parking & roofs  (1S, 2S, 3S, 4S)

17.223 75 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=391,549 sf   16.15% Impervious   Runoff Depth>1.18"Subcatchment 1S: 
   Flow Length=382'   Tc=9.2 min   CN=77   Runoff=11.63 cfs  0.883 af

Runoff Area=158,216 sf   4.69% Impervious   Runoff Depth>0.95"Subcatchment 2S: 
   Flow Length=293'   Tc=6.7 min   CN=73   Runoff=4.05 cfs  0.289 af

Runoff Area=38,310 sf   10.37% Impervious   Runoff Depth>1.12"Subcatchment 3S: 
   Flow Length=190'   Tc=6.5 min   CN=76   Runoff=1.18 cfs  0.082 af

Runoff Area=162,142 sf   3.93% Impervious   Runoff Depth>0.95"Subcatchment 4S: 
   Flow Length=388'   Tc=9.7 min   CN=73   Runoff=3.75 cfs  0.296 af

Avg. Flow Depth=0.77'   Max Vel=1.07 fps   Inflow=4.80 cfs  0.378 afReach 4R: 
n=0.080   L=60.0'   S=0.0083 '/'   Capacity=8.48 cfs   Outflow=4.70 cfs  0.377 af

   Inflow=11.63 cfs  0.883 afLink 1L: 
   Primary=11.63 cfs  0.883 af

   Inflow=8.31 cfs  0.666 afLink 2L: 
   Primary=8.31 cfs  0.666 af

Total Runoff Area = 17.223 ac   Runoff Volume = 1.549 af   Average Runoff Depth = 1.08"
89.21% Pervious = 15.363 ac     10.79% Impervious = 1.859 ac



Type III 24-hr  10 YEAR STORM Rainfall=4.90"MICHAEL BRIGHAM EXT
  Printed  3/28/2018Prepared by Hewlett-Packard Company

Page 4HydroCAD® 10.00  s/n 01988  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=391,549 sf   16.15% Impervious   Runoff Depth>2.36"Subcatchment 1S: 
   Flow Length=382'   Tc=9.2 min   CN=77   Runoff=23.54 cfs  1.767 af

Runoff Area=158,216 sf   4.69% Impervious   Runoff Depth>2.04"Subcatchment 2S: 
   Flow Length=293'   Tc=6.7 min   CN=73   Runoff=8.95 cfs  0.616 af

Runoff Area=38,310 sf   10.37% Impervious   Runoff Depth>2.28"Subcatchment 3S: 
   Flow Length=190'   Tc=6.5 min   CN=76   Runoff=2.45 cfs  0.167 af

Runoff Area=162,142 sf   3.93% Impervious   Runoff Depth>2.03"Subcatchment 4S: 
   Flow Length=388'   Tc=9.7 min   CN=73   Runoff=8.29 cfs  0.631 af

Avg. Flow Depth=1.11'   Max Vel=1.35 fps   Inflow=10.47 cfs  0.798 afReach 4R: 
n=0.080   L=60.0'   S=0.0083 '/'   Capacity=8.48 cfs   Outflow=10.31 cfs  0.797 af

   Inflow=23.54 cfs  1.767 afLink 1L: 
   Primary=23.54 cfs  1.767 af

   Inflow=18.40 cfs  1.413 afLink 2L: 
   Primary=18.40 cfs  1.413 af

Total Runoff Area = 17.223 ac   Runoff Volume = 3.181 af   Average Runoff Depth = 2.22"
89.21% Pervious = 15.363 ac     10.79% Impervious = 1.859 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=391,549 sf   16.15% Impervious   Runoff Depth>3.41"Subcatchment 1S: 
   Flow Length=382'   Tc=9.2 min   CN=77   Runoff=33.88 cfs  2.556 af

Runoff Area=158,216 sf   4.69% Impervious   Runoff Depth>3.03"Subcatchment 2S: 
   Flow Length=293'   Tc=6.7 min   CN=73   Runoff=13.34 cfs  0.917 af

Runoff Area=38,310 sf   10.37% Impervious   Runoff Depth>3.32"Subcatchment 3S: 
   Flow Length=190'   Tc=6.5 min   CN=76   Runoff=3.55 cfs  0.243 af

Runoff Area=162,142 sf   3.93% Impervious   Runoff Depth>3.03"Subcatchment 4S: 
   Flow Length=388'   Tc=9.7 min   CN=73   Runoff=12.35 cfs  0.938 af

Avg. Flow Depth=1.39'   Max Vel=1.47 fps   Inflow=15.53 cfs  1.181 afReach 4R: 
n=0.080   L=60.0'   S=0.0083 '/'   Capacity=8.48 cfs   Outflow=15.30 cfs  1.180 af

   Inflow=33.88 cfs  2.556 afLink 1L: 
   Primary=33.88 cfs  2.556 af

   Inflow=27.67 cfs  2.097 afLink 2L: 
   Primary=27.67 cfs  2.097 af

Total Runoff Area = 17.223 ac   Runoff Volume = 4.654 af   Average Runoff Depth = 3.24"
89.21% Pervious = 15.363 ac     10.79% Impervious = 1.859 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=391,549 sf   16.15% Impervious   Runoff Depth>3.41"Subcatchment 1S: 
   Flow Length=382'   Tc=9.2 min   CN=77   Runoff=33.88 cfs  2.556 af

Runoff Area=158,216 sf   4.69% Impervious   Runoff Depth>3.03"Subcatchment 2S: 
   Flow Length=293'   Tc=6.7 min   CN=73   Runoff=13.34 cfs  0.917 af

Runoff Area=38,310 sf   10.37% Impervious   Runoff Depth>3.32"Subcatchment 3S: 
   Flow Length=190'   Tc=6.5 min   CN=76   Runoff=3.55 cfs  0.243 af

Runoff Area=162,142 sf   3.93% Impervious   Runoff Depth>3.03"Subcatchment 4S: 
   Flow Length=388'   Tc=9.7 min   CN=73   Runoff=12.35 cfs  0.938 af

Avg. Flow Depth=1.39'   Max Vel=1.47 fps   Inflow=15.53 cfs  1.181 afReach 4R: 
n=0.080   L=60.0'   S=0.0083 '/'   Capacity=8.48 cfs   Outflow=15.30 cfs  1.180 af

   Inflow=33.88 cfs  2.556 afLink 1L: 
   Primary=33.88 cfs  2.556 af

   Inflow=27.67 cfs  2.097 afLink 2L: 
   Primary=27.67 cfs  2.097 af

Total Runoff Area = 17.223 ac   Runoff Volume = 4.654 af   Average Runoff Depth = 3.24"
89.21% Pervious = 15.363 ac     10.79% Impervious = 1.859 ac
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Summary for Subcatchment 1S: 

Runoff = 33.88 cfs @ 12.13 hrs,  Volume= 2.556 af,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
63,230 98 Paved parking & roofs

254,644 74 >75% Grass cover, Good, HSG C
60,474 70 Woods, Good, HSG C
13,201 77 Woods, Good, HSG D

391,549 77 Weighted Average
328,319 83.85% Pervious Area

63,230 16.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.9 50 0.0300 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

4.3 332 0.0678 1.30 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.2 382 Total

Summary for Subcatchment 2S: 

Runoff = 13.34 cfs @ 12.10 hrs,  Volume= 0.917 af,  Depth> 3.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
7,416 98 Paved parking & roofs

57,790 74 >75% Grass cover, Good, HSG C
93,010 70 Woods, Good, HSG C

158,216 73 Weighted Average
150,800 95.31% Pervious Area

7,416 4.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 50 0.0450 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

2.5 243 0.1070 1.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 293 Total
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Summary for Subcatchment 3S: 

Runoff = 3.55 cfs @ 12.10 hrs,  Volume= 0.243 af,  Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
3,974 98 Paved parking & roofs

34,336 74 >75% Grass cover, Good, HSG C
38,310 76 Weighted Average
34,336 89.63% Pervious Area

3,974 10.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 50 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 140 0.0500 3.35 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.5 190 Total

Summary for Subcatchment 4S: 

Runoff = 12.35 cfs @ 12.14 hrs,  Volume= 0.938 af,  Depth> 3.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
6,365 98 Paved parking & roofs

64,674 71 Meadow, non-grazed, HSG C
15,277 78 Meadow, non-grazed, HSG D
69,262 70 Woods, Good, HSG C

6,564 77 Woods, Good, HSG D
162,142 73 Weighted Average
155,777 96.07% Pervious Area

6,365 3.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.7 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

2.0 338 0.0355 2.83 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.7 388 Total
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Summary for Reach 4R: 

Inflow Area = 4.602 ac, 5.16% Impervious,  Inflow Depth > 3.08"    for  25 YEAR STORM event
Inflow = 15.53 cfs @ 12.13 hrs,  Volume= 1.181 af
Outflow = 15.30 cfs @ 12.15 hrs,  Volume= 1.180 af,  Atten= 1%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.47 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.57 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 634 cf @ 12.14 hrs
Average Depth at Peak Storage= 1.39'
Bank-Full Depth= 1.00'  Flow Area= 6.7 sf,  Capacity= 8.48 cfs

10.00'  x  1.00'  deep Parabolic Channel,  n= 0.080
Length= 60.0'   Slope= 0.0083 '/'
Inlet Invert= 52.00',  Outlet Invert= 51.50'

‡

Summary for Link 1L: 

Inflow Area = 8.989 ac, 16.15% Impervious,  Inflow Depth > 3.41"    for  25 YEAR STORM event
Inflow = 33.88 cfs @ 12.13 hrs,  Volume= 2.556 af
Primary = 33.88 cfs @ 12.13 hrs,  Volume= 2.556 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link 2L: 

Inflow Area = 8.234 ac, 4.95% Impervious,  Inflow Depth > 3.06"    for  25 YEAR STORM event
Inflow = 27.67 cfs @ 12.12 hrs,  Volume= 2.097 af
Primary = 27.67 cfs @ 12.12 hrs,  Volume= 2.097 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.711 70 Woods, Good, HSG C  (10S, 51S, 70S)
3.963 77 Woods, Good, HSG D  (20S, 110S)
5.658 91 Newly graded area, HSG C  (10S, 20S, 30S, 31S, 32S, 33S, 34S, 50S, 51S, 60S, 

70S, 80S, 81S, 82S, 90S, 91S)
1.165 94 Graded area(ROW), HSG D  (101S)
0.423 94 Newly graded area, HSG D  (100S)
0.287 98 Houses AND Roads  (70S)
0.276 98 Houses and Roads  (10S)
0.319 98 Lot and Homes  (80S)
0.104 98 New Driveway to Existing Parking Lot  (100S)
0.159 98 North and South Entrances  (101S)
0.306 98 Road  (101S)
0.170 98 Roads and Homes  (51S)
0.356 98 Roads and Houses  (20S)
0.781 98 Roads and Parking Lot  (81S, 82S, 90S, 91S)
0.078 98 Roads, Driveway, Parking Lot  (71S)
0.108 98 Roads, Driveways  (30S)
0.296 98 Roads, Driveways, Houses  (31S, 32S, 33S, 34S)
0.167 98 Roads, Homes  (50S)
0.618 98 Roads, Houses  (60S)

16.943 88 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
7.369 HSG C 10S, 20S, 30S, 31S, 32S, 33S, 34S, 50S, 51S, 60S, 70S, 80S, 81S, 82S, 90S, 

91S
5.551 HSG D 20S, 100S, 101S, 110S
4.023 Other 10S, 20S, 30S, 31S, 32S, 33S, 34S, 50S, 51S, 60S, 70S, 71S, 80S, 81S, 82S, 

90S, 91S, 100S, 101S
16.943 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchm
Numbers

0.000 0.000 0.000 1.165 0.000 1.165 Graded area(ROW)
0.000 0.000 0.000 0.000 0.287 0.287 Houses AND Roads
0.000 0.000 0.000 0.000 0.276 0.276 Houses and Roads
0.000 0.000 0.000 0.000 0.319 0.319 Lot and Homes
0.000 0.000 0.000 0.000 0.104 0.104 New Driveway to Existing Parking 

Lot
0.000 0.000 5.658 0.423 0.000 6.081 Newly graded area
0.000 0.000 0.000 0.000 0.159 0.159 North and South Entrances
0.000 0.000 0.000 0.000 0.306 0.306 Road
0.000 0.000 0.000 0.000 0.170 0.170 Roads and Homes
0.000 0.000 0.000 0.000 0.356 0.356 Roads and Houses
0.000 0.000 0.000 0.000 0.781 0.781 Roads and Parking Lot
0.000 0.000 0.000 0.000 0.078 0.078 Roads, Driveway, Parking Lot
0.000 0.000 0.000 0.000 0.108 0.108 Roads, Driveways
0.000 0.000 0.000 0.000 0.296 0.296 Roads, Driveways, Houses
0.000 0.000 0.000 0.000 0.167 0.167 Roads, Homes
0.000 0.000 0.000 0.000 0.618 0.618 Roads, Houses
0.000 0.000 1.711 3.963 0.000 5.674 Woods, Good
0.000 0.000 7.369 5.551 4.023 16.943 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=93,315 sf   12.88% Impervious   Runoff Depth>3.92"Subcatchment 10S: (new Subcat)
   Flow Length=158'   Tc=5.2 min   CN=82   Runoff=10.32 cfs  0.700 af

Runoff Area=80,090 sf   19.35% Impervious   Runoff Depth>4.77"Subcatchment 20S: (new Subcat)
   Flow Length=176'   Tc=3.6 min   CN=90   Runoff=11.01 cfs  0.730 af

Runoff Area=9,321 sf   50.55% Impervious   Runoff Depth>5.27"Subcatchment 30S: (new Subcat)
   Flow Length=127'   Tc=4.1 min   CN=95   Runoff=1.33 cfs  0.094 af

Runoff Area=6,033 sf   37.33% Impervious   Runoff Depth>5.17"Subcatchment 31S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=0.91 cfs  0.060 af

Runoff Area=8,073 sf   43.42% Impervious   Runoff Depth>5.17"Subcatchment 32S: (new Subcat)
   Flow Length=90'   Slope=0.0667 '/'   Tc=0.8 min   CN=94   Runoff=1.23 cfs  0.080 af

Runoff Area=11,435 sf   39.71% Impervious   Runoff Depth>5.17"Subcatchment 33S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=1.73 cfs  0.113 af

Runoff Area=7,337 sf   35.23% Impervious   Runoff Depth>5.08"Subcatchment 34S: (new Subcat)
   Flow Length=99'   Slope=0.0400 '/'   Tc=1.2 min   CN=93   Runoff=1.09 cfs  0.071 af

Runoff Area=35,156 sf   20.71% Impervious   Runoff Depth>4.97"Subcatchment 50S: (new Subcat)
   Flow Length=120'   Tc=4.5 min   CN=92   Runoff=4.79 cfs  0.334 af

Runoff Area=28,227 sf   26.25% Impervious   Runoff Depth>5.07"Subcatchment 51S: (new Subcat)
   Flow Length=100'   Tc=3.7 min   CN=93   Runoff=4.02 cfs  0.274 af

Runoff Area=60,852 sf   44.22% Impervious   Runoff Depth>5.17"Subcatchment 60S: (new Subcat)
   Flow Length=110'   Slope=0.0200 '/'   Tc=6.8 min   CN=94   Runoff=7.91 cfs  0.602 af

Runoff Area=61,080 sf   20.46% Impervious   Runoff Depth>3.92"Subcatchment 70S: (new Subcat)
   Flow Length=258'   Tc=7.2 min   CN=82   Runoff=6.43 cfs  0.458 af

Runoff Area=3,382 sf   100.00% Impervious   Runoff Depth>5.51"Subcatchment 71S: (new Subcat)
   Flow Length=50'   Slope=0.0200 '/'   Tc=5.8 min   CN=98   Runoff=0.46 cfs  0.036 af

Runoff Area=20,502 sf   67.68% Impervious   Runoff Depth>5.36"Subcatchment 80S: (new Subcat)
   Flow Length=70'   Tc=4.0 min   CN=96   Runoff=2.97 cfs  0.210 af

Runoff Area=12,509 sf   69.22% Impervious   Runoff Depth>5.36"Subcatchment 81S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=1.90 cfs  0.128 af

Runoff Area=14,536 sf   69.63% Impervious   Runoff Depth>5.36"Subcatchment 82S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=2.21 cfs  0.149 af

Runoff Area=16,228 sf   66.84% Impervious   Runoff Depth>5.36"Subcatchment 90S: (new Subcat)
   Flow Length=45'   Slope=0.0778 '/'   Tc=0.1 min   CN=96   Runoff=2.56 cfs  0.166 af
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Runoff Area=14,991 sf   29.36% Impervious   Runoff Depth>5.08"Subcatchment 91S: (new Subcat)
   Flow Length=104'   Slope=0.0200 '/'   Tc=1.0 min   CN=93   Runoff=2.24 cfs  0.146 af

Runoff Area=22,953 sf   19.66% Impervious   Runoff Depth>5.27"Subcatchment 100S: (new Subcat)
   Flow Length=100'   Slope=0.0800 '/'   Tc=3.5 min   CN=95   Runoff=3.36 cfs  0.231 af

Runoff Area=70,984 sf   28.52% Impervious   Runoff Depth>5.27"Subcatchment 101S: (new Subcat)
   Flow Length=415'   Slope=0.0300 '/'   Tc=7.2 min   CN=95   Runoff=9.21 cfs  0.715 af

Runoff Area=161,031 sf   0.00% Impervious   Runoff Depth>3.41"Subcatchment 110S: (new Subcat)
   Flow Length=359'   Tc=8.1 min   CN=77   Runoff=14.53 cfs  1.052 af

Avg. Flow Depth=0.24'   Max Vel=3.04 fps   Inflow=14.53 cfs  1.052 afReach 5R: (new Reach)
n=0.022   L=600.0'   S=0.0233 '/'   Capacity=1,331.75 cfs   Outflow=13.44 cfs  1.046 af

Peak Elev=55.80'  Storage=9,673 cf   Inflow=12.11 cfs  0.851 afPond 10P: (new Pond)
   Outflow=4.25 cfs  0.851 af

Peak Elev=44.20'  Storage=14,156 cf   Inflow=14.65 cfs  0.997 afPond 20P: (new Pond)
   Outflow=6.69 cfs  0.863 af

Peak Elev=45.62'  Storage=20,060 cf   Inflow=17.43 cfs  1.380 afPond 30P: (new Pond)
   Outflow=7.99 cfs  1.194 af

Peak Elev=50.90'  Storage=8,722 cf   Inflow=10.34 cfs  0.715 afPond 31P: (new Pond)
   Outflow=6.61 cfs  0.617 af

Peak Elev=60.84'  Storage=7,035 cf   Inflow=8.18 cfs  0.639 afPond 40P: (new Pond)
   Outflow=6.21 cfs  0.547 af

Peak Elev=60.02'   Inflow=12.67 cfs  1.046 afPond C1: (new Pond)
15.0"  Round Culvert  n=0.010  L=184.0'  S=0.0668 '/'   Outflow=12.67 cfs  1.046 af

Peak Elev=60.85'   Inflow=2.24 cfs  0.146 afPond C10: (new Pond)
12.0"  Round Culvert  n=0.010  L=62.0'  S=0.0161 '/'   Outflow=2.24 cfs  0.146 af

Peak Elev=58.95'   Inflow=2.56 cfs  0.166 afPond C11: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0100 '/'   Outflow=2.56 cfs  0.166 af

Peak Elev=57.31'   Inflow=2.97 cfs  0.210 afPond C2: (new Pond)
12.0"  Round Culvert  n=0.010  L=119.0'  S=0.0647 '/'   Outflow=2.97 cfs  0.210 af

Peak Elev=57.66'   Inflow=2.97 cfs  0.210 afPond C3: (new Pond)
12.0"  Round Culvert  n=0.010  L=18.7'  S=0.0053 '/'   Outflow=2.97 cfs  0.210 af

Peak Elev=55.92'   Inflow=1.33 cfs  0.094 afPond C30: (new Pond)
12.0"  Round Culvert  n=0.010  L=29.0'  S=0.0103 '/'   Outflow=1.33 cfs  0.094 af

Peak Elev=56.18'   Inflow=3.76 cfs  0.267 afPond C31: (new Pond)
12.0"  Round Culvert  n=0.010  L=127.0'  S=0.0921 '/'   Outflow=3.76 cfs  0.267 af

Peak Elev=58.97'   Inflow=2.32 cfs  0.151 afPond C32: (new Pond)
12.0"  Round Culvert  n=0.010  L=160.0'  S=0.0850 '/'   Outflow=2.32 cfs  0.151 af
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Peak Elev=55.86'   Inflow=1.73 cfs  0.113 afPond C33: (new Pond)
12.0"  Round Culvert  n=0.010  L=45.0'  S=0.0067 '/'   Outflow=1.73 cfs  0.113 af

Peak Elev=59.07'   Inflow=1.09 cfs  0.071 afPond C34: (new Pond)
12.0"  Round Culvert  n=0.010  L=48.0'  S=0.0062 '/'   Outflow=1.09 cfs  0.071 af

Peak Elev=59.90'   Inflow=6.63 cfs  0.444 afPond C4: (new Pond)
12.0"  Round Culvert  n=0.010  L=116.0'  S=0.0121 '/'   Outflow=6.63 cfs  0.444 af

Peak Elev=61.07'   Inflow=6.63 cfs  0.444 afPond C5: (new Pond)
12.0"  Round Culvert  n=0.010  L=99.0'  S=0.0051 '/'   Outflow=6.63 cfs  0.444 af

Peak Elev=59.47'   Inflow=4.74 cfs  0.315 afPond C7: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0050 '/'   Outflow=4.74 cfs  0.315 af

Peak Elev=60.45'   Inflow=2.58 cfs  0.181 afPond C8: (new Pond)
12.0"  Round Culvert  n=0.010  L=100.0'  S=0.0100 '/'   Outflow=2.58 cfs  0.181 af

   Inflow=29.68 cfs  3.389 afLink 1L: 
   Primary=29.68 cfs  3.389 af

   Inflow=23.56 cfs  2.444 afLink 2L: 
   Primary=23.56 cfs  2.444 af

Total Runoff Area = 16.943 ac   Runoff Volume = 6.350 af   Average Runoff Depth = 4.50"
76.25% Pervious = 12.920 ac     23.75% Impervious = 4.023 ac
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Summary for Subcatchment 10S: (new Subcat)

Runoff = 10.32 cfs @ 12.08 hrs,  Volume= 0.700 af,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 12,021 98 Houses and Roads

36,095 91 Newly graded area, HSG C
45,199 70 Woods, Good, HSG C
93,315 82 Weighted Average
81,294 87.12% Pervious Area
12,021 12.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.2 75 0.1000 0.30 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 83 0.0370 1.35 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.2 158 Total

Summary for Subcatchment 20S: (new Subcat)

Runoff = 11.01 cfs @ 12.05 hrs,  Volume= 0.730 af,  Depth> 4.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
53,014 91 Newly graded area, HSG C

* 15,494 98 Roads and Houses
11,582 77 Woods, Good, HSG D
80,090 90 Weighted Average
64,596 80.65% Pervious Area
15,494 19.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 60 0.1000 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.1 116 0.0170 13.25 318.09 Channel Flow, 
Area= 24.0 sf  Perim= 13.0'  r= 1.85'
n= 0.022  Earth, clean & straight

3.6 176 Total
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Summary for Subcatchment 30S: (new Subcat)

Runoff = 1.33 cfs @ 12.06 hrs,  Volume= 0.094 af,  Depth> 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
4,609 91 Newly graded area, HSG C

* 4,712 98 Roads, Driveways
9,321 95 Weighted Average
4,609 49.45% Pervious Area
4,712 50.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.8 77 0.0519 1.59 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.1 127 Total

Summary for Subcatchment 31S: (new Subcat)

Runoff = 0.91 cfs @ 12.01 hrs,  Volume= 0.060 af,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 2,252 98 Roads, Driveways, Houses

3,781 91 Newly graded area, HSG C
6,033 94 Weighted Average
3,781 62.67% Pervious Area
2,252 37.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 102 0.0588 1.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

Summary for Subcatchment 32S: (new Subcat)

Runoff = 1.23 cfs @ 12.01 hrs,  Volume= 0.080 af,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"
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Area (sf) CN Description
* 3,505 98 Roads, Driveways, Houses

4,568 91 Newly graded area, HSG C
8,073 94 Weighted Average
4,568 56.58% Pervious Area
3,505 43.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 90 0.0667 1.81 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

Summary for Subcatchment 33S: (new Subcat)

Runoff = 1.73 cfs @ 12.01 hrs,  Volume= 0.113 af,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 4,541 98 Roads, Driveways, Houses

6,894 91 Newly graded area, HSG C
11,435 94 Weighted Average

6,894 60.29% Pervious Area
4,541 39.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 102 0.0588 1.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

Summary for Subcatchment 34S: (new Subcat)

Runoff = 1.09 cfs @ 12.02 hrs,  Volume= 0.071 af,  Depth> 5.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 2,585 98 Roads, Driveways, Houses

4,752 91 Newly graded area, HSG C
7,337 93 Weighted Average
4,752 64.77% Pervious Area
2,585 35.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 99 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps
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Summary for Subcatchment 50S: (new Subcat)

Runoff = 4.79 cfs @ 12.06 hrs,  Volume= 0.334 af,  Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
27,875 91 Newly graded area, HSG C

* 7,281 98 Roads, Homes
35,156 92 Weighted Average
27,875 79.29% Pervious Area

7,281 20.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.3 70 0.0850 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 50 0.3200 3.96 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.5 120 Total

Summary for Subcatchment 51S: (new Subcat)

Runoff = 4.02 cfs @ 12.05 hrs,  Volume= 0.274 af,  Depth> 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
20,389 91 Newly graded area, HSG C

* 7,409 98 Roads and Homes
429 70 Woods, Good, HSG C

28,227 93 Weighted Average
20,818 73.75% Pervious Area

7,409 26.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 70 0.1420 0.34 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 30 0.1710 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.7 100 Total
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Summary for Subcatchment 60S: (new Subcat)

Runoff = 7.91 cfs @ 12.10 hrs,  Volume= 0.602 af,  Depth> 5.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 26,907 98 Roads, Houses

33,945 91 Newly graded area, HSG C
60,852 94 Weighted Average
33,945 55.78% Pervious Area
26,907 44.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 50 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 60 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.8 110 Total

Summary for Subcatchment 70S: (new Subcat)

Runoff = 6.43 cfs @ 12.10 hrs,  Volume= 0.458 af,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
19,664 91 Newly graded area, HSG C

* 12,497 98 Houses AND Roads
28,919 70 Woods, Good, HSG C
61,080 82 Weighted Average
48,583 79.54% Pervious Area
12,497 20.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.5 60 0.1000 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.3 42 0.0950 2.16 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.4 156 0.0120 0.77 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.2 258 Total
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Summary for Subcatchment 71S: (new Subcat)

Runoff = 0.46 cfs @ 12.08 hrs,  Volume= 0.036 af,  Depth> 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 3,382 98 Roads, Driveway, Parking Lot

3,382 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 50 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

Summary for Subcatchment 80S: (new Subcat)

Runoff = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 13,875 98 Lot and Homes

6,627 91 Newly graded area, HSG C
20,502 96 Weighted Average

6,627 32.32% Pervious Area
13,875 67.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.8 42 0.0400 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 28 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 70 Total

Summary for Subcatchment 81S: (new Subcat)

Runoff = 1.90 cfs @ 12.02 hrs,  Volume= 0.128 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"
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Area (sf) CN Description
* 8,659 98 Roads and Parking Lot

3,850 91 Newly graded area, HSG C
12,509 96 Weighted Average

3,850 30.78% Pervious Area
8,659 69.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 96 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 146 Total

Summary for Subcatchment 82S: (new Subcat)

Runoff = 2.21 cfs @ 12.02 hrs,  Volume= 0.149 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 10,122 98 Roads and Parking Lot

4,414 91 Newly graded area, HSG C
14,536 96 Weighted Average

4,414 30.37% Pervious Area
10,122 69.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 96 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 146 Total

Summary for Subcatchment 90S: (new Subcat)

Runoff = 2.56 cfs @ 12.00 hrs,  Volume= 0.166 af,  Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 10,847 98 Roads and Parking Lot

5,381 91 Newly graded area, HSG C
16,228 96 Weighted Average

5,381 33.16% Pervious Area
10,847 66.84% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.1 45 0.0778 5.66 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

Summary for Subcatchment 91S: (new Subcat)

Runoff = 2.24 cfs @ 12.01 hrs,  Volume= 0.146 af,  Depth> 5.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 4,401 98 Roads and Parking Lot

10,590 91 Newly graded area, HSG C
14,991 93 Weighted Average
10,590 70.64% Pervious Area

4,401 29.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 54 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 104 Total

Summary for Subcatchment 100S: (new Subcat)

Runoff = 3.36 cfs @ 12.05 hrs,  Volume= 0.231 af,  Depth> 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 4,512 98 New Driveway to Existing Parking Lot

18,441 94 Newly graded area, HSG D
22,953 95 Weighted Average
18,441 80.34% Pervious Area

4,512 19.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.2 50 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

3.5 100 Total
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Summary for Subcatchment 101S: (new Subcat)

Runoff = 9.21 cfs @ 12.10 hrs,  Volume= 0.715 af,  Depth> 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
* 13,336 98 Road
* 6,912 98 North and South Entrances
* 50,736 94 Graded area(ROW), HSG D

70,984 95 Weighted Average
50,736 71.48% Pervious Area
20,248 28.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.9 50 0.0300 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

2.3 365 0.0300 2.60 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.2 415 Total

Summary for Subcatchment 110S: (new Subcat)

Runoff = 14.53 cfs @ 12.12 hrs,  Volume= 1.052 af,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=6.20"

Area (sf) CN Description
161,031 77 Woods, Good, HSG D
161,031 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0400 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

1.7 309 0.0388 2.95 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

8.1 359 Total

Summary for Reach 5R: (new Reach)

Inflow Area = 3.697 ac, 0.00% Impervious,  Inflow Depth > 3.41"    for  25 YEAR STORM event
Inflow = 14.53 cfs @ 12.12 hrs,  Volume= 1.052 af
Outflow = 13.44 cfs @ 12.21 hrs,  Volume= 1.046 af,  Atten= 8%,  Lag= 5.8 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.04 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 1.17 fps,  Avg. Travel Time= 8.6 min

Peak Storage= 2,671 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,331.75 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.022  Earth, clean & straight
Length= 600.0'   Slope= 0.0233 '/'
Inlet Invert= 52.00',  Outlet Invert= 38.00'

‡

Summary for Pond 10P: (new Pond)

Inflow Area = 2.496 ac, 16.66% Impervious,  Inflow Depth > 4.09"    for  25 YEAR STORM event
Inflow = 12.11 cfs @ 12.07 hrs,  Volume= 0.851 af
Outflow = 4.25 cfs @ 12.35 hrs,  Volume= 0.851 af,  Atten= 65%,  Lag= 17.2 min
Primary = 4.25 cfs @ 12.35 hrs,  Volume= 0.851 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.80' @ 12.35 hrs   Surf.Area= 5,322 sf   Storage= 9,673 cf

Plug-Flow detention time= 26.1 min calculated for 0.848 af (100% of inflow)
Center-of-Mass det. time= 25.7 min ( 794.5 - 768.8 )

Volume Invert Avail.Storage Storage Description
#1 53.50' 32,129 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
53.50 3,157 0 0
55.00 4,520 5,758 5,758
57.00 6,536 11,056 16,814
59.00 8,779 15,315 32,129

Device Routing     Invert Outlet Devices
#1 Primary 51.03' 12.0"  Round Culvert   

L= 46.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 51.03' / 50.00'   S= 0.0224 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 51.23' 6.0"  Round Culvert   
L= 10.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 51.23' / 51.13'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 53.50' 2.40 cfs Exfiltration at all elevations   
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#4 Device 1 55.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#5 Device 1 58.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=4.25 cfs @ 12.35 hrs  HW=55.80'   (Free Discharge)
1=Culvert  (Passes 4.25 cfs of 7.81 cfs potential flow)

2=Culvert  (Inlet Controls 1.96 cfs @ 10.00 fps)
3=Exfiltration  (Passes 1.96 cfs of 2.40 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 2.28 cfs @ 3.27 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 20P: (new Pond)

Inflow Area = 2.454 ac, 25.26% Impervious,  Inflow Depth > 4.88"    for  25 YEAR STORM event
Inflow = 14.65 cfs @ 12.05 hrs,  Volume= 0.997 af
Outflow = 6.69 cfs @ 12.20 hrs,  Volume= 0.863 af,  Atten= 54%,  Lag= 8.9 min
Primary = 6.69 cfs @ 12.20 hrs,  Volume= 0.863 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 44.20' @ 12.20 hrs   Surf.Area= 7,650 sf   Storage= 14,156 cf

Plug-Flow detention time= 81.1 min calculated for 0.860 af (86% of inflow)
Center-of-Mass det. time= 40.0 min ( 790.0 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1 41.50' 25,716 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
41.50 3,014 0 0
43.00 5,404 6,314 6,314
44.00 7,254 6,329 12,643
45.50 10,177 13,073 25,716

Device Routing     Invert Outlet Devices
#1 Primary 39.03' 12.0"  Round Culvert   

L= 68.2'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.03' / 38.00'   S= 0.0151 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 39.23' 6.0"  Round Culvert   
L= 10.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 39.23' / 39.13'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 41.50' 2.400 in/hr Exfiltration over Surface area   
#4 Device 1 43.00' 8.0" Vert. Orifice/Grate X 4.00    C= 0.600   
#5 Device 1 45.67' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=6.69 cfs @ 12.20 hrs  HW=44.20'   (Free Discharge)
1=Culvert  (Passes 6.69 cfs of 8.17 cfs potential flow)

2=Culvert  (Passes 0.42 cfs of 2.05 cfs potential flow)
3=Exfiltration  (Exfiltration Controls 0.42 cfs)

4=Orifice/Grate  (Orifice Controls 6.27 cfs @ 4.49 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 30P: (new Pond)

Inflow Area = 3.197 ac, 45.82% Impervious,  Inflow Depth > 5.18"    for  25 YEAR STORM event
Inflow = 17.43 cfs @ 12.06 hrs,  Volume= 1.380 af
Outflow = 7.99 cfs @ 12.27 hrs,  Volume= 1.194 af,  Atten= 54%,  Lag= 12.5 min
Primary = 7.99 cfs @ 12.27 hrs,  Volume= 1.194 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.62' @ 12.26 hrs   Surf.Area= 8,228 sf   Storage= 20,060 cf

Plug-Flow detention time= 81.9 min calculated for 1.194 af (87% of inflow)
Center-of-Mass det. time= 39.8 min ( 782.7 - 742.9 )

Volume Invert Avail.Storage Storage Description
#1 42.50' 32,387 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.50 4,718 0 0
44.00 6,330 8,286 8,286
46.00 8,677 15,007 23,293
47.00 9,510 9,094 32,387

Device Routing     Invert Outlet Devices
#1 Primary 40.03' 12.0"  Round Culvert   

L= 63.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.03' / 39.00'   S= 0.0162 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 40.23' 6.0"  Round Culvert   
L= 20.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 40.23' / 40.13'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 42.50' 2.400 in/hr Exfiltration over Surface area   
#4 Device 1 44.00' 8.0" Vert. Orifice/Grate X 4.00    C= 0.600   
#5 Device 1 45.67' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=7.99 cfs @ 12.27 hrs  HW=45.61'   (Free Discharge)
1=Culvert  (Barrel Controls 7.99 cfs @ 10.17 fps)

2=Culvert  (Passes < 2.00 cfs potential flow)
3=Exfiltration  (Passes < 0.46 cfs potential flow)

4=Orifice/Grate  (Passes < 7.61 cfs potential flow)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 31P: (new Pond)

Inflow Area = 1.646 ac, 35.99% Impervious,  Inflow Depth > 5.22"    for  25 YEAR STORM event
Inflow = 10.34 cfs @ 12.05 hrs,  Volume= 0.715 af
Outflow = 6.61 cfs @ 12.14 hrs,  Volume= 0.617 af,  Atten= 36%,  Lag= 5.3 min
Primary = 6.61 cfs @ 12.14 hrs,  Volume= 0.617 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 50.90' @ 12.14 hrs   Surf.Area= 4,678 sf   Storage= 8,722 cf

Plug-Flow detention time= 79.9 min calculated for 0.615 af (86% of inflow)
Center-of-Mass det. time= 37.9 min ( 779.3 - 741.4 )

Volume Invert Avail.Storage Storage Description
#1 48.50' 14,300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.50 2,400 0 0
50.00 4,000 4,800 4,800
52.00 5,500 9,500 14,300

Device Routing     Invert Outlet Devices
#1 Primary 46.03' 12.0"  Round Culvert   

L= 30.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.03' / 43.50'   S= 0.0830 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 46.23' 6.0"  Round Culvert   
L= 20.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.23' / 46.13'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 48.50' 2.400 in/hr Exfiltration over Surface area   
#4 Device 1 50.00' 8.0" Vert. Orifice/Grate X 5.00    C= 0.600   
#5 Device 1 51.67' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=6.58 cfs @ 12.14 hrs  HW=50.90'   (Free Discharge)
1=Culvert  (Passes 6.58 cfs of 7.90 cfs potential flow)

2=Culvert  (Passes 0.26 cfs of 1.85 cfs potential flow)
3=Exfiltration  (Exfiltration Controls 0.26 cfs)

4=Orifice/Grate  (Orifice Controls 6.32 cfs @ 3.62 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 40P: (new Pond)

Inflow Area = 1.824 ac, 25.52% Impervious,  Inflow Depth > 4.21"    for  25 YEAR STORM event
Inflow = 8.18 cfs @ 12.09 hrs,  Volume= 0.639 af
Outflow = 6.21 cfs @ 12.18 hrs,  Volume= 0.547 af,  Atten= 24%,  Lag= 5.5 min
Primary = 6.21 cfs @ 12.18 hrs,  Volume= 0.547 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 60.84' @ 12.18 hrs   Surf.Area= 3,764 sf   Storage= 7,035 cf

Plug-Flow detention time= 70.7 min calculated for 0.545 af (85% of inflow)
Center-of-Mass det. time= 28.1 min ( 794.5 - 766.4 )

Volume Invert Avail.Storage Storage Description
#1 58.50' 11,853 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
58.50 2,295 0 0
60.00 3,182 4,108 4,108
62.00 4,563 7,745 11,853

Device Routing     Invert Outlet Devices
#1 Primary 56.03' 12.0"  Round Culvert   

L= 90.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.03' / 54.00'   S= 0.0226 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 56.23' 6.0"  Round Culvert   
L= 20.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.23' / 56.13'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#3 Device 2 58.50' 2.400 in/hr Exfiltration over Surface area   
#4 Device 1 60.00' 8.0" Vert. Orifice/Grate X 5.00    C= 0.600   
#5 Device 1 61.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=6.17 cfs @ 12.18 hrs  HW=60.84'   (Free Discharge)
1=Culvert  (Passes 6.17 cfs of 7.32 cfs potential flow)

2=Culvert  (Passes 0.21 cfs of 1.84 cfs potential flow)
3=Exfiltration  (Exfiltration Controls 0.21 cfs)

4=Orifice/Grate  (Orifice Controls 5.96 cfs @ 3.42 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond C1: (new Pond)

Inflow Area = 2.390 ac, 54.30% Impervious,  Inflow Depth > 5.25"    for  25 YEAR STORM event
Inflow = 12.67 cfs @ 12.05 hrs,  Volume= 1.046 af
Outflow = 12.67 cfs @ 12.05 hrs,  Volume= 1.046 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.67 cfs @ 12.05 hrs,  Volume= 1.046 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 60.02' @ 12.05 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices
#1 Primary 54.80' 15.0"  Round Culvert   

L= 184.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.80' / 42.50'   S= 0.0668 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   
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Primary OutFlow  Max=12.65 cfs @ 12.05 hrs  HW=60.01'   (Free Discharge)
1=Culvert  (Inlet Controls 12.65 cfs @ 10.31 fps)

Summary for Pond C10: (new Pond)

Inflow Area = 0.344 ac, 29.36% Impervious,  Inflow Depth > 5.08"    for  25 YEAR STORM event
Inflow = 2.24 cfs @ 12.01 hrs,  Volume= 0.146 af
Outflow = 2.24 cfs @ 12.01 hrs,  Volume= 0.146 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.24 cfs @ 12.01 hrs,  Volume= 0.146 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 60.85' @ 12.01 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices
#1 Primary 60.00' 12.0"  Round Culvert   

L= 62.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 60.00' / 59.00'   S= 0.0161 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.15 cfs @ 12.01 hrs  HW=60.83'   (Free Discharge)
1=Culvert  (Inlet Controls 2.15 cfs @ 3.10 fps)

Summary for Pond C11: (new Pond)

Inflow Area = 0.373 ac, 66.84% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 2.56 cfs @ 12.00 hrs,  Volume= 0.166 af
Outflow = 2.56 cfs @ 12.00 hrs,  Volume= 0.166 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.56 cfs @ 12.00 hrs,  Volume= 0.166 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 58.95' @ 12.00 hrs
Flood Elev= 61.00'

Device Routing     Invert Outlet Devices
#1 Primary 58.00' 12.0"  Round Culvert   

L= 60.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.00' / 57.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.55 cfs @ 12.00 hrs  HW=58.95'   (Free Discharge)
1=Culvert  (Inlet Controls 2.55 cfs @ 3.31 fps)

Summary for Pond C2: (new Pond)

Inflow Area = 0.471 ac, 67.68% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af
Outflow = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.31' @ 12.06 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices
#1 Primary 56.20' 12.0"  Round Culvert   

L= 119.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.20' / 48.50'   S= 0.0647 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.90 cfs @ 12.06 hrs  HW=57.29'   (Free Discharge)
1=Culvert  (Inlet Controls 2.90 cfs @ 3.69 fps)

Summary for Pond C3: (new Pond)

Inflow Area = 0.471 ac, 67.68% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af
Outflow = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.97 cfs @ 12.06 hrs,  Volume= 0.210 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.66' @ 12.06 hrs
Flood Elev= 62.00'

Device Routing     Invert Outlet Devices
#1 Primary 56.40' 12.0"  Round 0.0070   

L= 18.7'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.40' / 56.30'   S= 0.0053 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.91 cfs @ 12.06 hrs  HW=57.63'   (Free Discharge)
1=0.0070  (Barrel Controls 2.91 cfs @ 3.84 fps)

Summary for Pond C30: (new Pond)

Inflow Area = 0.214 ac, 50.55% Impervious,  Inflow Depth > 5.27"    for  25 YEAR STORM event
Inflow = 1.33 cfs @ 12.06 hrs,  Volume= 0.094 af
Outflow = 1.33 cfs @ 12.06 hrs,  Volume= 0.094 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.33 cfs @ 12.06 hrs,  Volume= 0.094 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.92' @ 12.06 hrs
Flood Elev= 56.30'

Device Routing     Invert Outlet Devices
#1 Primary 55.30' 12.0"  Round Culvert   

L= 29.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.30' / 55.00'   S= 0.0103 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   



Type III 24-hr  25 YEAR STORM Rainfall=6.20"MICHAEL BRIGHAM PRP
  Printed  3/28/2018Prepared by Hewlett-Packard Company

Page 24HydroCAD® 10.00  s/n 01988  © 2011 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.30 cfs @ 12.06 hrs  HW=55.91'   (Free Discharge)
1=Culvert  (Barrel Controls 1.30 cfs @ 3.73 fps)

Summary for Pond C31: (new Pond)

Inflow Area = 0.615 ac, 42.95% Impervious,  Inflow Depth > 5.21"    for  25 YEAR STORM event
Inflow = 3.76 cfs @ 12.03 hrs,  Volume= 0.267 af
Outflow = 3.76 cfs @ 12.03 hrs,  Volume= 0.267 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.76 cfs @ 12.03 hrs,  Volume= 0.267 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.18' @ 12.03 hrs
Flood Elev= 56.00'

Device Routing     Invert Outlet Devices
#1 Primary 54.70' 12.0"  Round Culvert   

L= 127.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 43.00'   S= 0.0921 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.63 cfs @ 12.03 hrs  HW=56.12'   (Free Discharge)
1=Culvert  (Inlet Controls 3.63 cfs @ 4.62 fps)

Summary for Pond C32: (new Pond)

Inflow Area = 0.354 ac, 39.52% Impervious,  Inflow Depth > 5.13"    for  25 YEAR STORM event
Inflow = 2.32 cfs @ 12.01 hrs,  Volume= 0.151 af
Outflow = 2.32 cfs @ 12.01 hrs,  Volume= 0.151 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.32 cfs @ 12.01 hrs,  Volume= 0.151 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 58.97' @ 12.01 hrs
Flood Elev= 61.00'

Device Routing     Invert Outlet Devices
#1 Primary 58.10' 12.0"  Round Culvert   

L= 160.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.10' / 44.50'   S= 0.0850 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.22 cfs @ 12.01 hrs  HW=58.95'   (Free Discharge)
1=Culvert  (Inlet Controls 2.22 cfs @ 3.13 fps)

Summary for Pond C33: (new Pond)

Inflow Area = 0.263 ac, 39.71% Impervious,  Inflow Depth > 5.17"    for  25 YEAR STORM event
Inflow = 1.73 cfs @ 12.01 hrs,  Volume= 0.113 af
Outflow = 1.73 cfs @ 12.01 hrs,  Volume= 0.113 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.73 cfs @ 12.01 hrs,  Volume= 0.113 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.86' @ 12.01 hrs
Flood Elev= 57.50'

Device Routing     Invert Outlet Devices
#1 Primary 55.10' 12.0"  Round Culvert   

L= 45.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.10' / 54.80'   S= 0.0067 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.66 cfs @ 12.01 hrs  HW=55.84'   (Free Discharge)
1=Culvert  (Barrel Controls 1.66 cfs @ 3.71 fps)

Summary for Pond C34: (new Pond)

Inflow Area = 0.168 ac, 35.23% Impervious,  Inflow Depth > 5.08"    for  25 YEAR STORM event
Inflow = 1.09 cfs @ 12.02 hrs,  Volume= 0.071 af
Outflow = 1.09 cfs @ 12.02 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.09 cfs @ 12.02 hrs,  Volume= 0.071 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.07' @ 12.02 hrs
Flood Elev= 61.00'

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 12.0"  Round Culvert   

L= 48.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.20'   S= 0.0062 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.04 cfs @ 12.02 hrs  HW=59.06'   (Free Discharge)
1=Culvert  (Barrel Controls 1.04 cfs @ 3.33 fps)

Summary for Pond C4: (new Pond)

Inflow Area = 0.993 ac, 68.47% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af
Outflow = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.90' @ 12.01 hrs
Flood Elev= 62.00'

Device Routing     Invert Outlet Devices
#1 Primary 56.30' 12.0"  Round Culvert   

L= 116.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.30' / 54.90'   S= 0.0121 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=6.43 cfs @ 12.01 hrs  HW=59.71'   (Free Discharge)
1=Culvert  (Barrel Controls 6.43 cfs @ 8.19 fps)

Summary for Pond C5: (new Pond)

Inflow Area = 0.993 ac, 68.47% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af
Outflow = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.63 cfs @ 12.01 hrs,  Volume= 0.444 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 61.07' @ 12.01 hrs
Flood Elev= 62.00'

Device Routing     Invert Outlet Devices
#1 Primary 56.90' 12.0"  Round Culvert   

L= 99.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.90' / 56.40'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.40 cfs @ 12.01 hrs  HW=60.84'   (Free Discharge)
1=Culvert  (Barrel Controls 6.40 cfs @ 8.15 fps)

Summary for Pond C7: (new Pond)

Inflow Area = 0.706 ac, 68.16% Impervious,  Inflow Depth > 5.36"    for  25 YEAR STORM event
Inflow = 4.74 cfs @ 12.01 hrs,  Volume= 0.315 af
Outflow = 4.74 cfs @ 12.01 hrs,  Volume= 0.315 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.74 cfs @ 12.01 hrs,  Volume= 0.315 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.47' @ 12.01 hrs
Flood Elev= 61.00'

Device Routing     Invert Outlet Devices
#1 Primary 57.30' 12.0"  Round Culvert   

L= 60.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.30' / 57.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.61 cfs @ 12.01 hrs  HW=59.40'   (Free Discharge)
1=Culvert  (Barrel Controls 4.61 cfs @ 5.87 fps)

Summary for Pond C8: (new Pond)

Inflow Area = 0.422 ac, 42.36% Impervious,  Inflow Depth > 5.16"    for  25 YEAR STORM event
Inflow = 2.58 cfs @ 12.02 hrs,  Volume= 0.181 af
Outflow = 2.58 cfs @ 12.02 hrs,  Volume= 0.181 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.58 cfs @ 12.02 hrs,  Volume= 0.181 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 60.45' @ 12.02 hrs
Flood Elev= 62.00'

Device Routing     Invert Outlet Devices
#1 Primary 59.50' 12.0"  Round Culvert   

L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 59.50' / 58.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.48 cfs @ 12.02 hrs  HW=60.42'   (Free Discharge)
1=Culvert  (Inlet Controls 2.48 cfs @ 3.27 fps)

Summary for Link 1L: 

Inflow Area = 8.926 ac, 35.20% Impervious,  Inflow Depth > 4.56"    for  25 YEAR STORM event
Inflow = 29.68 cfs @ 12.12 hrs,  Volume= 3.389 af
Primary = 29.68 cfs @ 12.12 hrs,  Volume= 3.389 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link 2L: 

Inflow Area = 8.017 ac, 10.99% Impervious,  Inflow Depth > 3.66"    for  25 YEAR STORM event
Inflow = 23.56 cfs @ 12.21 hrs,  Volume= 2.444 af
Primary = 23.56 cfs @ 12.21 hrs,  Volume= 2.444 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=93,315 sf   12.88% Impervious   Runoff Depth>1.50"Subcatchment 10S: (new Subcat)
   Flow Length=158'   Tc=5.2 min   CN=82   Runoff=4.05 cfs  0.268 af

Runoff Area=80,090 sf   19.35% Impervious   Runoff Depth>2.13"Subcatchment 20S: (new Subcat)
   Flow Length=176'   Tc=3.6 min   CN=90   Runoff=5.13 cfs  0.326 af

Runoff Area=9,321 sf   50.55% Impervious   Runoff Depth>2.59"Subcatchment 30S: (new Subcat)
   Flow Length=127'   Tc=4.1 min   CN=95   Runoff=0.68 cfs  0.046 af

Runoff Area=6,033 sf   37.33% Impervious   Runoff Depth>2.50"Subcatchment 31S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=0.46 cfs  0.029 af

Runoff Area=8,073 sf   43.42% Impervious   Runoff Depth>2.50"Subcatchment 32S: (new Subcat)
   Flow Length=90'   Slope=0.0667 '/'   Tc=0.8 min   CN=94   Runoff=0.62 cfs  0.039 af

Runoff Area=11,435 sf   39.71% Impervious   Runoff Depth>2.50"Subcatchment 33S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=0.87 cfs  0.055 af

Runoff Area=7,337 sf   35.23% Impervious   Runoff Depth>2.40"Subcatchment 34S: (new Subcat)
   Flow Length=99'   Slope=0.0400 '/'   Tc=1.2 min   CN=93   Runoff=0.54 cfs  0.034 af

Runoff Area=35,156 sf   20.71% Impervious   Runoff Depth>2.31"Subcatchment 50S: (new Subcat)
   Flow Length=120'   Tc=4.5 min   CN=92   Runoff=2.32 cfs  0.155 af

Runoff Area=28,227 sf   26.25% Impervious   Runoff Depth>2.40"Subcatchment 51S: (new Subcat)
   Flow Length=100'   Tc=3.7 min   CN=93   Runoff=1.98 cfs  0.130 af

Runoff Area=60,852 sf   44.22% Impervious   Runoff Depth>2.50"Subcatchment 60S: (new Subcat)
   Flow Length=110'   Slope=0.0200 '/'   Tc=6.8 min   CN=94   Runoff=3.96 cfs  0.291 af

Runoff Area=61,080 sf   20.46% Impervious   Runoff Depth>1.50"Subcatchment 70S: (new Subcat)
   Flow Length=258'   Tc=7.2 min   CN=82   Runoff=2.51 cfs  0.175 af

Runoff Area=3,382 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 71S: (new Subcat)
   Flow Length=50'   Slope=0.0200 '/'   Tc=5.8 min   CN=98   Runoff=0.24 cfs  0.019 af

Runoff Area=20,502 sf   67.68% Impervious   Runoff Depth>2.69"Subcatchment 80S: (new Subcat)
   Flow Length=70'   Tc=4.0 min   CN=96   Runoff=1.53 cfs  0.105 af

Runoff Area=12,509 sf   69.22% Impervious   Runoff Depth>2.69"Subcatchment 81S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=0.98 cfs  0.064 af

Runoff Area=14,536 sf   69.63% Impervious   Runoff Depth>2.69"Subcatchment 82S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=1.14 cfs  0.075 af

Runoff Area=16,228 sf   66.84% Impervious   Runoff Depth>2.69"Subcatchment 90S: (new Subcat)
   Flow Length=45'   Slope=0.0778 '/'   Tc=0.1 min   CN=96   Runoff=1.32 cfs  0.083 af
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Runoff Area=14,991 sf   29.36% Impervious   Runoff Depth>2.40"Subcatchment 91S: (new Subcat)
   Flow Length=104'   Slope=0.0200 '/'   Tc=1.0 min   CN=93   Runoff=1.10 cfs  0.069 af

Runoff Area=22,953 sf   19.66% Impervious   Runoff Depth>2.59"Subcatchment 100S: (new Subcat)
   Flow Length=100'   Slope=0.0800 '/'   Tc=3.5 min   CN=95   Runoff=1.71 cfs  0.114 af

Runoff Area=70,984 sf   28.52% Impervious   Runoff Depth>2.59"Subcatchment 101S: (new Subcat)
   Flow Length=415'   Slope=0.0300 '/'   Tc=7.2 min   CN=95   Runoff=4.69 cfs  0.352 af

Runoff Area=161,031 sf   0.00% Impervious   Runoff Depth>1.18"Subcatchment 110S: (new Subcat)
   Flow Length=359'   Tc=8.1 min   CN=77   Runoff=4.97 cfs  0.363 af

Avg. Flow Depth=0.14'   Max Vel=2.15 fps   Inflow=4.97 cfs  0.363 afReach 5R: (new Reach)
n=0.022   L=600.0'   S=0.0233 '/'   Capacity=1,331.75 cfs   Outflow=4.34 cfs  0.360 af

Peak Elev=54.32'  Storage=2,902 cf   Inflow=4.91 cfs  0.341 afPond 10P: (new Pond)
   Outflow=1.59 cfs  0.340 af

Peak Elev=43.35'  Storage=8,317 cf   Inflow=6.97 cfs  0.456 afPond 20P: (new Pond)
   Outflow=1.83 cfs  0.360 af

Peak Elev=44.50'  Storage=11,582 cf   Inflow=8.72 cfs  0.668 afPond 30P: (new Pond)
   Outflow=3.07 cfs  0.526 af

Peak Elev=50.30'  Storage=6,040 cf   Inflow=5.22 cfs  0.349 afPond 31P: (new Pond)
   Outflow=1.67 cfs  0.278 af

Peak Elev=60.21'  Storage=4,803 cf   Inflow=3.39 cfs  0.263 afPond 40P: (new Pond)
   Outflow=0.94 cfs  0.195 af

Peak Elev=56.61'   Inflow=6.42 cfs  0.513 afPond C1: (new Pond)
15.0"  Round Culvert  n=0.010  L=184.0'  S=0.0668 '/'   Outflow=6.42 cfs  0.513 af

Peak Elev=60.55'   Inflow=1.10 cfs  0.069 afPond C10: (new Pond)
12.0"  Round Culvert  n=0.010  L=62.0'  S=0.0161 '/'   Outflow=1.10 cfs  0.069 af

Peak Elev=58.61'   Inflow=1.32 cfs  0.083 afPond C11: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0100 '/'   Outflow=1.32 cfs  0.083 af

Peak Elev=56.86'   Inflow=1.53 cfs  0.105 afPond C2: (new Pond)
12.0"  Round Culvert  n=0.010  L=119.0'  S=0.0647 '/'   Outflow=1.53 cfs  0.105 af

Peak Elev=57.18'   Inflow=1.53 cfs  0.105 afPond C3: (new Pond)
12.0"  Round Culvert  n=0.010  L=18.7'  S=0.0053 '/'   Outflow=1.53 cfs  0.105 af

Peak Elev=55.72'   Inflow=0.68 cfs  0.046 afPond C30: (new Pond)
12.0"  Round Culvert  n=0.010  L=29.0'  S=0.0103 '/'   Outflow=0.68 cfs  0.046 af

Peak Elev=55.46'   Inflow=1.90 cfs  0.130 afPond C31: (new Pond)
12.0"  Round Culvert  n=0.010  L=127.0'  S=0.0921 '/'   Outflow=1.90 cfs  0.130 af

Peak Elev=58.66'   Inflow=1.15 cfs  0.072 afPond C32: (new Pond)
12.0"  Round Culvert  n=0.010  L=160.0'  S=0.0850 '/'   Outflow=1.15 cfs  0.072 af
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Peak Elev=55.60'   Inflow=0.87 cfs  0.055 afPond C33: (new Pond)
12.0"  Round Culvert  n=0.010  L=45.0'  S=0.0067 '/'   Outflow=0.87 cfs  0.055 af

Peak Elev=58.88'   Inflow=0.54 cfs  0.034 afPond C34: (new Pond)
12.0"  Round Culvert  n=0.010  L=48.0'  S=0.0062 '/'   Outflow=0.54 cfs  0.034 af

Peak Elev=57.61'   Inflow=3.42 cfs  0.223 afPond C4: (new Pond)
12.0"  Round Culvert  n=0.010  L=116.0'  S=0.0121 '/'   Outflow=3.42 cfs  0.223 af

Peak Elev=58.37'   Inflow=3.42 cfs  0.223 afPond C5: (new Pond)
12.0"  Round Culvert  n=0.010  L=99.0'  S=0.0051 '/'   Outflow=3.42 cfs  0.223 af

Peak Elev=58.30'   Inflow=2.45 cfs  0.158 afPond C7: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0050 '/'   Outflow=2.45 cfs  0.158 af

Peak Elev=60.10'   Inflow=1.29 cfs  0.087 afPond C8: (new Pond)
12.0"  Round Culvert  n=0.010  L=100.0'  S=0.0100 '/'   Outflow=1.29 cfs  0.087 af

   Inflow=8.45 cfs  1.516 afLink 1L: 
   Primary=8.45 cfs  1.516 af

   Inflow=6.13 cfs  0.896 afLink 2L: 
   Primary=6.13 cfs  0.896 af

Total Runoff Area = 16.943 ac   Runoff Volume = 2.792 af   Average Runoff Depth = 1.98"
76.25% Pervious = 12.920 ac     23.75% Impervious = 4.023 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=93,315 sf   12.88% Impervious   Runoff Depth>2.80"Subcatchment 10S: (new Subcat)
   Flow Length=158'   Tc=5.2 min   CN=82   Runoff=7.46 cfs  0.500 af

Runoff Area=80,090 sf   19.35% Impervious   Runoff Depth>3.57"Subcatchment 20S: (new Subcat)
   Flow Length=176'   Tc=3.6 min   CN=90   Runoff=8.39 cfs  0.547 af

Runoff Area=9,321 sf   50.55% Impervious   Runoff Depth>4.07"Subcatchment 30S: (new Subcat)
   Flow Length=127'   Tc=4.1 min   CN=95   Runoff=1.04 cfs  0.073 af

Runoff Area=6,033 sf   37.33% Impervious   Runoff Depth>3.97"Subcatchment 31S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=0.71 cfs  0.046 af

Runoff Area=8,073 sf   43.42% Impervious   Runoff Depth>3.97"Subcatchment 32S: (new Subcat)
   Flow Length=90'   Slope=0.0667 '/'   Tc=0.8 min   CN=94   Runoff=0.96 cfs  0.061 af

Runoff Area=11,435 sf   39.71% Impervious   Runoff Depth>3.97"Subcatchment 33S: (new Subcat)
   Flow Length=102'   Slope=0.0588 '/'   Tc=1.0 min   CN=94   Runoff=1.34 cfs  0.087 af

Runoff Area=7,337 sf   35.23% Impervious   Runoff Depth>3.88"Subcatchment 34S: (new Subcat)
   Flow Length=99'   Slope=0.0400 '/'   Tc=1.2 min   CN=93   Runoff=0.84 cfs  0.054 af

Runoff Area=35,156 sf   20.71% Impervious   Runoff Depth>3.77"Subcatchment 50S: (new Subcat)
   Flow Length=120'   Tc=4.5 min   CN=92   Runoff=3.69 cfs  0.254 af

Runoff Area=28,227 sf   26.25% Impervious   Runoff Depth>3.87"Subcatchment 51S: (new Subcat)
   Flow Length=100'   Tc=3.7 min   CN=93   Runoff=3.11 cfs  0.209 af

Runoff Area=60,852 sf   44.22% Impervious   Runoff Depth>3.97"Subcatchment 60S: (new Subcat)
   Flow Length=110'   Slope=0.0200 '/'   Tc=6.8 min   CN=94   Runoff=6.15 cfs  0.462 af

Runoff Area=61,080 sf   20.46% Impervious   Runoff Depth>2.80"Subcatchment 70S: (new Subcat)
   Flow Length=258'   Tc=7.2 min   CN=82   Runoff=4.65 cfs  0.327 af

Runoff Area=3,382 sf   100.00% Impervious   Runoff Depth>4.33"Subcatchment 71S: (new Subcat)
   Flow Length=50'   Slope=0.0200 '/'   Tc=5.8 min   CN=98   Runoff=0.36 cfs  0.028 af

Runoff Area=20,502 sf   67.68% Impervious   Runoff Depth>4.16"Subcatchment 80S: (new Subcat)
   Flow Length=70'   Tc=4.0 min   CN=96   Runoff=2.33 cfs  0.163 af

Runoff Area=12,509 sf   69.22% Impervious   Runoff Depth>4.16"Subcatchment 81S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=1.49 cfs  0.100 af

Runoff Area=14,536 sf   69.63% Impervious   Runoff Depth>4.16"Subcatchment 82S: (new Subcat)
   Flow Length=146'   Slope=0.0200 '/'   Tc=1.3 min   CN=96   Runoff=1.73 cfs  0.116 af

Runoff Area=16,228 sf   66.84% Impervious   Runoff Depth>4.16"Subcatchment 90S: (new Subcat)
   Flow Length=45'   Slope=0.0778 '/'   Tc=0.1 min   CN=96   Runoff=2.01 cfs  0.129 af
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Runoff Area=14,991 sf   29.36% Impervious   Runoff Depth>3.88"Subcatchment 91S: (new Subcat)
   Flow Length=104'   Slope=0.0200 '/'   Tc=1.0 min   CN=93   Runoff=1.74 cfs  0.111 af

Runoff Area=22,953 sf   19.66% Impervious   Runoff Depth>4.07"Subcatchment 100S: (new Subcat)
   Flow Length=100'   Slope=0.0800 '/'   Tc=3.5 min   CN=95   Runoff=2.62 cfs  0.179 af

Runoff Area=70,984 sf   28.52% Impervious   Runoff Depth>4.07"Subcatchment 101S: (new Subcat)
   Flow Length=415'   Slope=0.0300 '/'   Tc=7.2 min   CN=95   Runoff=7.19 cfs  0.552 af

Runoff Area=161,031 sf   0.00% Impervious   Runoff Depth>2.36"Subcatchment 110S: (new Subcat)
   Flow Length=359'   Tc=8.1 min   CN=77   Runoff=10.09 cfs  0.727 af

Avg. Flow Depth=0.20'   Max Vel=2.71 fps   Inflow=10.09 cfs  0.727 afReach 5R: (new Reach)
n=0.022   L=600.0'   S=0.0233 '/'   Capacity=1,331.75 cfs   Outflow=9.05 cfs  0.723 af

Peak Elev=55.32'  Storage=7,268 cf   Inflow=8.84 cfs  0.616 afPond 10P: (new Pond)
   Outflow=2.50 cfs  0.615 af

Peak Elev=43.82'  Storage=11,383 cf   Inflow=11.22 cfs  0.753 afPond 20P: (new Pond)
   Outflow=5.09 cfs  0.632 af

Peak Elev=45.13'  Storage=16,161 cf   Inflow=13.55 cfs  1.061 afPond 30P: (new Pond)
   Outflow=6.41 cfs  0.890 af

Peak Elev=50.66'  Storage=7,605 cf   Inflow=8.06 cfs  0.551 afPond 31P: (new Pond)
   Outflow=5.07 cfs  0.463 af

Peak Elev=60.57'  Storage=6,021 cf   Inflow=6.00 cfs  0.466 afPond 40P: (new Pond)
   Outflow=4.25 cfs  0.381 af

Peak Elev=58.22'   Inflow=9.89 cfs  0.807 afPond C1: (new Pond)
15.0"  Round Culvert  n=0.010  L=184.0'  S=0.0668 '/'   Outflow=9.89 cfs  0.807 af

Peak Elev=60.72'   Inflow=1.74 cfs  0.111 afPond C10: (new Pond)
12.0"  Round Culvert  n=0.010  L=62.0'  S=0.0161 '/'   Outflow=1.74 cfs  0.111 af

Peak Elev=58.79'   Inflow=2.01 cfs  0.129 afPond C11: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0100 '/'   Outflow=2.01 cfs  0.129 af

Peak Elev=57.08'   Inflow=2.33 cfs  0.163 afPond C2: (new Pond)
12.0"  Round Culvert  n=0.010  L=119.0'  S=0.0647 '/'   Outflow=2.33 cfs  0.163 af

Peak Elev=57.42'   Inflow=2.33 cfs  0.163 afPond C3: (new Pond)
12.0"  Round Culvert  n=0.010  L=18.7'  S=0.0053 '/'   Outflow=2.33 cfs  0.163 af

Peak Elev=55.83'   Inflow=1.04 cfs  0.073 afPond C30: (new Pond)
12.0"  Round Culvert  n=0.010  L=29.0'  S=0.0103 '/'   Outflow=1.04 cfs  0.073 af

Peak Elev=55.79'   Inflow=2.93 cfs  0.205 afPond C31: (new Pond)
12.0"  Round Culvert  n=0.010  L=127.0'  S=0.0921 '/'   Outflow=2.93 cfs  0.205 af

Peak Elev=58.83'   Inflow=1.80 cfs  0.116 afPond C32: (new Pond)
12.0"  Round Culvert  n=0.010  L=160.0'  S=0.0850 '/'   Outflow=1.80 cfs  0.116 af
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Peak Elev=55.75'   Inflow=1.34 cfs  0.087 afPond C33: (new Pond)
12.0"  Round Culvert  n=0.010  L=45.0'  S=0.0067 '/'   Outflow=1.34 cfs  0.087 af

Peak Elev=58.99'   Inflow=0.84 cfs  0.054 afPond C34: (new Pond)
12.0"  Round Culvert  n=0.010  L=48.0'  S=0.0062 '/'   Outflow=0.84 cfs  0.054 af

Peak Elev=58.68'   Inflow=5.20 cfs  0.345 afPond C4: (new Pond)
12.0"  Round Culvert  n=0.010  L=116.0'  S=0.0121 '/'   Outflow=5.20 cfs  0.345 af

Peak Elev=59.66'   Inflow=5.20 cfs  0.345 afPond C5: (new Pond)
12.0"  Round Culvert  n=0.010  L=99.0'  S=0.0051 '/'   Outflow=5.20 cfs  0.345 af

Peak Elev=58.91'   Inflow=3.72 cfs  0.245 afPond C7: (new Pond)
12.0"  Round Culvert  n=0.010  L=60.0'  S=0.0050 '/'   Outflow=3.72 cfs  0.245 af

Peak Elev=60.29'   Inflow=2.01 cfs  0.139 afPond C8: (new Pond)
12.0"  Round Culvert  n=0.010  L=100.0'  S=0.0100 '/'   Outflow=2.01 cfs  0.139 af

   Inflow=22.61 cfs  2.537 afLink 1L: 
   Primary=22.61 cfs  2.537 af

   Inflow=15.27 cfs  1.719 afLink 2L: 
   Primary=15.27 cfs  1.719 af

Total Runoff Area = 16.943 ac   Runoff Volume = 4.726 af   Average Runoff Depth = 3.35"
76.25% Pervious = 12.920 ac     23.75% Impervious = 4.023 ac





TABLE 1 - QUANTITY CALCULATIONS STORM EVENT
2 10 25

EXISTING AP 1 11.63 23.54 33.88
AP 2 7.15 16.04 27.67

DEVELOPED AP 1 8.45 22.61 29.68
AP 2 6.13 15.27 23.56

CHANGE AP 1 -3.18 -0.93 -4.20
AP 2 -1.02 -0.77 -4.11



New Impervious Area to be Treated @95% 161,914 sf 3.72 Acres
New Developed Area to be Treated @80% 426,506 sf 9.79 Acres

AMENDED DEVELOPED CONDITIONS: 

Ext.
Created 
Require 
to Treat

Total 
(Hydro 
CAD)

Treated Not Treated
Ext. 

(HCAD)

Created 
Require 
to Treat

Total 
(Hydro 
CAD)

Treated
Not 

Treated
Ext.

Created 
Require to 

Treat

Total 
(Hydro 
CAD)

Treated
Not 

Treated

10S 12,021 12,021 0 36,095 36,095 0 12,021 48,116 0 48,116 0
20S 15,494 15,494 0 53,014 53,014 0 15,494 68,508 0 68,508 0
30S 4,712 4,712 0 4,612 4,612 0 4,712 9,324 0 9,324 0
31S 2,252 2,252 0 3,781 3,781 0 6,033 0 6,033 0
32S 3,505 3,505 0 4,568 4,568 0 8,073 0 8,073 0
33S 4,541 4,541 0 6,894 6,894 0 11,435 0 11,435 0
34S 2,585 2,585 0 4,752 4,752 0 7,337 0 7,337 0
50S 7,281 7,281 0 27,875 27,875 0 35,156 0 35,156 0
51S 7,409 7,409 0 20,389 20,389 0 27,798 27,798 0
60S 26907 26907 0 33945 33945 0 60852 60852 0
70S 12497 12497 0 19664 19664 0 32161 32161 0
71S 3382 3382 0 0 0 0 3382 3382 0
80S 13875 13875 0 6627 6627 0 20502 20502 0
81S 8659 8659 0 3850 3850 0 12509 12509 0
82S 10122 10122 0 4114 4114 0 14236 14236 0
90S 10847 10847 0 5381 5381 0 16228 16228 0
91S 4401 4401 0 10590 10590 0 14991 14991 0

100S 4512 4512 0 18441 18441 0 22953 22953 0
101S 20248 6912 0 6912 50736 0 0 0 6912 0 6912

TOTAL 20,248 161,914 0 155,002 6,912 50,736 264,592 0 264,592 0 70,984 426,506 0 419,594 6,912

NEW

95% IMP. AND 80% DEV IS  REQUIRED
*BIORETENTION - MAX 1 ACRE SUBCATCHMENT, BOP<2000 S.F.

155002
3.56

Total Area
Total Acres

DEV (ft2)IMP. (ft2)

IMP. (ft2)

TREATMENT CALCULATIONS

% Treated= 95.7%

AREA

419594
9.63

98.4%

AREA

LA. (ft2) DEV. (ft2)



Michael Brigham Landmark - BMP Calculations

POND SIZING CALCULATIONS

AREA IMP. (ft2) LA. (ft2) RA. (ft2) BMP CPV (ft3) P. POOL (ft3) CHECK

Pond 10 Soil Filter
10S 12,021 36,095 2,205 N/A
32S 3,505 4,568 444
34S 2,585 4,752 374

Total 18,111 45,415 3,023 N/A
5% Impervious + 2% Landscaped Area = 1,814

5% Impervious + 2% Remaining Area = 1,814
Provided CPV = 5,758 OK
Provided Area = 3157 OK

Pond 20 Soil Filter
20S 15,494 53,014 3,058 N/A
30S 4,712 4,612 546
31S 2,252 3,781 314
33S 4,541 6,894 608

Total 26,999 68,301 0 4,527 N/A 0.00
5% Impervious + 2% Landscaped Area = 2,716

5% Impervious + 2% Remaining Area =
Provided CPV = 6,314 OK
Provided Area = 3,014 OK

Pond 30 Soil Filter

50S 7,281 27,875 1,536
60S 26,907 33,945 3,374
81S 8,659 3,850 850
82S 10,122 4,114 981
90S 10,847 5,381 1,083

Total 63,816 75,165 7,824 N/A
5% Impervious + 2% Landscaped Area = 4,694

5% Impervious + 2% Remaining Area =
Provided CPV = 8,286 OK
Provided Area = 4,718 OK

Pond 31 Soil Filter

51S 7,409 20,389 1,297
80S 13,875 6,627 1,377

100S 4,512 18,441 991

Total 25,796 45,457 3,665 N/A 0.00
5% Impervious + 2% Landscaped Area = 2,199

5% Impervious + 2% Remaining Area = 2,199
Provided CPV = 4,800 OK
Provided Area = 2,434 OK

Pond 40 Soil Filter
70S 12,497 19,664 1,697 N/A
71S 3,382 0 282
91S 4,401 10,590 720

Total 20,280 30,254 0 2,698 N/A 0.00
5% Impervious + 2% Landscaped Area = 1,619

5% Impervious + 2% Remaining Area = 1,619
Provided CPV = 4,108 OK
Provided Area = 2,295 OK
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